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BALTIMORE PAVES WIDEST STREET 


WITH 


BRICK 


Cross Section Designed as Vertical Curve 


HEN Works Progress Administration funds be- 

\ came available for labor relief projects, the city 

of Baltimore, Md., saw therein an opportunity to 
resurface some worn out streets. The engineering depart- 
ment of the Bureau of Highways of the Department of 
Public Works had plans already prepared for construction 
of many projects pending the day on which funds would 
become available for construction. Among those proj- 
ects was street paving construction and reconstruction. 

Brick paving offered an avenue of labor employment 
which would fit in with the regulations prescribed. Table 
I gives some detail of these projects as completed. 

Some of the paving work was done by the Maintenance 
Division of the Department of Public Works and some 
was done by the Construction Division. The writer 
rode over most of the projects and can state that they are 
good looking, smooth riding jobs. Taxi drivers praise 
their non-skid surfaces. The natural color of the brick 
is preserved. On one job, a block long, expansion joints 
in the base was felt during riding. 

It is the purpose of this article to discuss the construc- 
tion of one of the brick street paving projects which is 
believed to be the widest brick paved street in the country. 
As shown by the accompanying plan view this street, 
called the Fifth Regiment Armory Plaza, is 190 ft. wide 
and 373 ft. long. The original street was lined on both 
sides with old houses which were acquired by the city 
and wrecked. The whole area was graded to a contour 
conforming with the general slope of the hill or knoll on 
which the Armory rests. 

The general design of the plaza called for wide parking 
areas on either side of a normal traveled street width. 
For the protection of parked vehicles the entrances to 
the plaza were made to conform with the width of the 
continuing street to the north and a 60 ft. opening adopted 
for the south end. The armory is across the east and 
west street into which the 60-ft. plaza entrance opens. 


By VICTOR J. BROWN 
Publishing Director, Roads and Streets. 


General Design 

All work, grading, pouring of the base, laying the 
cushion and finishing with a brick surface, was done 
by WPA labor supervised by the Maintenance Division of 
the city. 

The accompanying plan and cross section shows the 
design. The main part of the plaza was built to a uni- 
form cross section. Transition sections were required at 
the entrances as shown by the drawings. From subgrade 
up, the job is built of a 6 in. unreinforced concrete base, 
an inch or less mastic cushion, and 3 in. vertical fibre lug 
brick filled with a blown asphalt brick filler, in conform- 
ance with the standard specifications of the American 
Society of Municipal Engineers. 

Because of the size of the area the base was laid in 
strips of varying widths. Between the slab strips pre- 
moulded asphalt expansion joints were placed when the 
slab was poured. Transverse asphalt expansion joints 
were also placed in the strips at the end of each pouring 
period. 

The chief engineer for the Eastern Region, National 





Droppers Lay Brick on Even Lines. 











Street From To 
Barney St....... Covington St.._........... Webster St............. 
Bath St... -Calvert St............... ree 
Esther PI......... ; ON Se Clinton St.............. 
McCulloh St........ Eutaw St................ -Lafayette Ave........ 
Russell St.._.... eee Stockholm St... 


Highland Ave. Baltimore St......... 

Appleton St..... North Ave...................Presbury St................. 
Ruxton Ave... > North Ave............ 
Eaton St..___.. Eastern Ave................. > eas 
Lafayette Ave..... Fulton Ave................. Mt. Royal Ave..__... 
Robb St....... BE Si ccnntinncananasnn .....N. to Dead End.......... 
Monument St... Park Ave .....Foward St................... 
Lexington St..... Fulton Ave............. 


4 Se 


Newkirk St... Fleet St........... .....Bank St......... 
Macon 8t... |) eee Cl) ee 
Lehigh St... ..Portugal St.................Bank St....... 
Lehigh St....... _Eastern Ave. .....F leet St........ 
Fleet St.......... Oldham St....... e006 Eee 
Franklintown Rd.........Baltimore St...... ..Frederick Rd....... 
Calvert St.......... 24th St..... 26th St.........- 


Madison St................ 


*Central Ave. 


Chestnut Ave........ 


|. ae 


Maryland Ave........... ee EN ctiicisnasdcorssenens 
Jefferson St....... ..--++---e- Lakewood Ave........... Curley St.............. 
Monument St....... Cathedral St...............Park Ave 

Saratoga St..... .....Cathedral St............... 3 
*Warden St... eee Truxton St.............. 
Highland Ave. ..Philadelphia Rd. ..Fayette St........... 


W.P.A. BRICK PAVING PROJECTS COMPLETED 


WoRK HANDLED BY THE CONSTRUCTION DIVISION 


Fine §t......... 


mis aan 


WoRK HANDLED BY THE MAINTENANCE DIVISION 


.Gay St..... 
Orleans St....... 


33rd St.......... 


Chestnut Ave......... 


Fifth Regiment Armory Plaza............. 


Conkling St... 
Lorraine Ave. 
Whitridge Ave. 
Streeper St..... 


_Toone St... 


Barclay St... 
Barclay St... 


Baltimore St........... 


-Greenmount Ave.... 


Monumeént St...... 
36th St.—Also 


_...0’ Donnell St........... 
.Greenmount Ave. 
-Greenmount Ave. 


Fayette St... 


Bituminous filler was used on all these jobs. 
*The above jobs were “patch jobs” not repaved in their entirety. 
**4043 Sq. Yds. of this is new base, balance is old base. 
***2048 Sq. Yds. of this is new base, balance is old base. 





BASE CUSHION 
T hick- T hick- 
Y ardage Type ness Type ness Completed 
Sq. Yds. In. In. 
sina 3,000 Concrete 7 Sand 1 Oct. 16, 1936 
4,060 Concrete 7 Sand 1 May 8, 1936 
cares 1,500 Concrete 7 Sand 1 Apr. 13, 1936 
.....12,400 Concrete 7 Mastic 1 July 31, 1936 
. 9,070 Concrete 7 Mastic 1 Oct. 2, 1936 
10,800 Old Concrete 6 Mastic 1 #£=Mar. 13, 1937 
2,800 Concrete 7 Mastic 1 Sept. 3, 1937 
a 3,800 Concrete 7 Mastic 1 Sept. 9, 1937 
. 1,650 Concrete 7 Mastic 1 Sept. 1, 1937 
.....82,200 Concrete 7 Mastic 1 #£Dec. 22, 1936 
1,800 Concrete 7 Mastic 1 July 23, 1937 
1,800 Concrete 7 Mastic 1 June 16, 1937 
_........21,400 Concrete 7 Mastic 1 May 13, 1937 
...... 5,000 
. 1,660 Concrete (New) 6 Sand 1 Aug., 1936 
. 1,545 Concrete (New) 6 Sand 1 Sept., 1936 
482 Concrete (New) 6 Sand 1 August, 1936 
. 818 Concrete (New) 6 Sand 1 July, 1936 
.. 2,690 Concrete (New) 6 Sand 1 July, 1936 
. 4,945 Concrete (Old) 6 Sand 1 Sept., 1936 
3,868 Concrete (Old) 6 Mastic 1 Dec., 1936 
. 7,929** Concrete (Old) 6 Mastic 1 Sept., 1936 
422 Concrete (Old) 6 Sand 1 October, 1936 
..... 6,784***Concrete (Old) 6 Sand 1 March, 1936 
vee 8,668 Concrete (Old) 6 Sand 1 June, 1936 
nA 4,052 Concrete (Old) 6 Mastic 1 Sept., 1936 
........ 1,476 Concrete (Old) 6 Sand 1 October, 1936 
ais 1,628 Concrete (Old) 6 Sand 1 October, 1936 
=e 134 Concrete (Old) 6 Sand 1 Sept., 1936 
._ 1,980 Concrete (Old) 6 Sand 1 Sept., 1936 
6,942 Concrete (New) 6 Mastic 1 £Nov., 1936 
1,508 Concrete (New) 6 Sand 1 October, 1936 
1,343 Concrete (New) 6 Mastic 1 Dec., 1936 
. 1,350 Concrete (New) 6 Mastic 1 January, 1937 
2,254 Concrete (New) 6 Sand 1 March, 1937 


displacement of the brick has occurred directly over them. 

Following is a table of quantities involved: 

The curb on the east side is 2 ft. lower than the west 
curb. In designing the cross section of the brick surface, 
a six tenths (0.6) of a foot exposure was allowed on the 
curb face. From the high side of the street a 3 percent 
grade was laid across the street. From the bottom of the 
exposure on the low side, a 4 percent grade line was 
plotted to intersect the 3 percent grade line. Below this a 
vertical curve was drawn to represent the surface of the 
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Striking off the Mastic Cushion. Note That Strips Are Placed 
Directly on Base. 


Paving Brick Association, Mr. Wm. C. Perkins, noticed 
this was done when the brick were being laid and had 
the joint material, in the remaining open joints, removed 
before the mastic cushion was placed. The joints were 
then filled with concrete. Recommended practice does 
not permit of installation of premoulded transverse ex- 
pansion joints. 

Mention is made of these expansion joints because at 
this time the bricks over those joints where the pre- 
moulded sandwich was not removed have been displaced 
upward so that all joints can be readily located. It is not 
my intention to state that displacement was caused pri- 
marily by those joints, merely to point out the fact that 





How Brick Were Straightened into Even Lines. 
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Cross SEcrions 


OF IMPROVEMENT 


5™ REGIMENT ARMORY PLAZA 


TABLE OF QUANTITIES FOR PAVING FIFTH REGIMENT 
ARMORY PLAZA BOLTON ST. FROM HOFFMAN TO 
DOLPHIN STREETS 


Area Type Man 
Vitrified Brick Paving 235,904 Hours 
(on mastic cushion) 6942.00 Sq. Yd. 3 x 4 x 8% in. 5957 
Concrete Base 6942.00 Sq. Yd. 6 in. 6424 
Concrete Curb 1503.00 Lin. Ft. 6 in. x 20 in. 2981 
Cement Concrete Footway 12255.00 Sq. ft. 4” Base 1” 3874 
Toping 
Grading 7773.00 Cu. Yd. 9834 


Started Nov. 12, 1935 Completed Nov. 4, 1936 


brick in cross section. The high point of the crown is below 
the intersection of the grade lines. Naturally, transition 
sections were required at each end to conform with the 
entrance cross sections. This design procedure results 
in an off-center crown which presents a pleasing ap- 
pearance on the ground, and guarantees good drainage at 
all points. 

The straight lines above the cross sections shown here- 
with are string line positions used for construction. The 
figures between the surface cross section and the string 
lines, indicate the distance to measure downward from the 
string line by which to locate the surface cross section 
during construction. The abbreviation “blk” means that 
a block was placed there over which to draw the string. 


Construction Procedure 
Typical brick paving construction procedure was fol- 
lowed except that brick were carried to the droppers 





rather than to use roll conveyors. To keep the lines of 
brick straight, transit lines from south to north were run 
at 5 ft. intervals. Marks were made on the base on each 
transit line and the droppers were required to check on 
each line. 





Condemned Brick Are Removed 
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Layout Fifth Regiment Armory Plaza. 


In the parking area portion, the brick were laid longi- 
tudinally, i.e., parallel to the east and west curbs. They 
were carried out to the sidewalk line where two double 
rows of buff brick were laid longitudinally to mark off 
the sidewalk. On the traveled way proper the brick were 
laid transversely as in usual practice. Here also, lines 
5 ft. apart were drawn on the base to guide the droppers 
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Typical Section Through Street, Fifth Regiment Armory Plaza. 


so they could get straight lines across the surface. On the 
5-ft. sidewalk sections, between the two double rows of 
buff brick, a basket weave pattern was laid. These vary- 
ing designs break up the area and present a more sightly 
appearance than if all brick had been laid transversely. 

Guide strips were placed on the base as strikeoff guides 
for the mastic cushion. The mastic was made by mixing 
5 percent by volume asphalt cut back with sand. 

After the brick were dropped a man followed with a 
spading hoe and made each line perfectly straight. They 
were rolled with a 5-ton tandem roller, culled, and the 
filler applied. In rolling, the roller travelled the long way 
of each brick. Since this job was completed, the standard 
specifications now define an alternate method which has 
proved more satisfactory. In this method plank of equal 
thickness are required to be placed on the surface and 
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View Showing Method of Tamping in Gutters. 


rolling with a heavier roller, 5 to 
10 tons, is done on top of the plank. 
This procedure gets a better bed- 
ding into the mastic cushion, pre- 
vents rocking of individual bricks 
and reduces cracking a_ great 
amount. Along the gutter lines the 
brick are hand tamped, the tamper 
dropping on top of a thick short 
board which lies directly on the 
brick. 

On this job asphalt filler meeting 
the specifications of the American 
Society of Municipal Engineers was 
poured from buckets because of the 
small kettle employed. Paving 
brick association engineers recom- 
mend the use of a 500 gal. kettle 
and employment of two wheel con- 
crete buggies for pouring the filler. 

Prior to the filler pouring, the surface of the brick were 
painted with Brickote, a liquid which makes removal of 
excess filler feasible and easy. In removing the excess 
filler a particular technique has been developed. It is 
recommended that the filler remain on the brick for 2 
or more hours before removal starts. Two men with 
spading hoes work side by side and with only cutting 
strokes they sever the joint filler from that excess which 
is on the surface. Care is taken not to pry upward, thus 
preventing pulling the filler out from between the brick. 
A man works with the cutters rolling the excess into a 
loose roll. He is cautioned to leave 6 in. or so unrolled 





Charles Foard, Ass’t Highways Engineer, Bureau of 
Highways, Department of Public Works. 





Removing Surplus Asphalt Filler Leaving a Clean Brick Surface. This 
Is Picture Taken on Another Street to Show Method Employed. 


at all times, thus preventing him from pulling up on the 
filler between the brick. 

No further work is required and the resulting job is 
very smooth and non-skid, and leaves the natural color 
of the brick exposed. At the present time, on the Armory 
Plaza job, on the places where traffic does not roll regu- 
larly the filler is extruding slightly. On the traveled 
portion, this extrusion is kept ironed out. 


v 


Publication on Highway Bridges Available 

“Highway Bridge Surveys,” a booklet which describes 
with clarity and in complete detail the importance of the 
various kinds of data needed in the design of bridges, is 
being reprinted by the Federal Superintendent of Docu- 
ments and will soon be available. Written by Mr. C. B. 
McCullough, an outstanding authority on bridges, this 
76-page booklet was first issued several years ago. Pub- 
lished as United States Department of Agriculture Tech- 
nical Bulletin No. 55, “Highway Bridge Surveys” may be 
obtained from the Superintendent of Documents, Gov- 
ernment Printing Office, Washington, D.C., at 20 cents 
per copy. 

Vv 

Extra Lane Hichways.—There are now in the United 
States 8,007 miles of Highway having a greater width 
than—2-lane surface. Of this total 4,704 miles are 3-lane; 
3,082 miles, 4-lane; and 221 miles, 6-lane. 
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Annual Income of Engineers, 


1929 to 1931 


EPORTS from 52,589 professional engineers to the 
U. S. Bureau of Labor Statistics, in its survey of the 
engineering profession, undertaken at the request of the 
American Engineering Council, makes it possible to relate 
the income data to many aspects of professional engineer- 
ing activity. These income data are probably the most 
comprehensive ever presented in regard to a professional 
group. The 52,589 reports were received from the follow- 
ing classes of engineers: 








Graduate Other 

Engineers Engineers 

Number Number 

Reporting Reporting 
Chemical and ceramic............. 3,697 203 
Civil, Agricultural and Architec- 

BT écntuecansBeccnesesageuceud 16,114 4,712 
PE ceddncceseneatasbeasoess 9,924 1,519 
Mechanical and Industrial......... 11,643 2,500 
Mining and Metallurgical.......... 1,910 277 

DED dvascndécccscessenesewnas 43,288 9,301 


The following general findings based on analysis of the 
reports is taken from the August Monthly Labor Review 
of the U. S. Department of Agriculture: 

In 1929, 50 percent of the 30,032 reporting engineers 
earned more than $3,412, and 50 percent earned less than 
that amount. Twenty-five percent earned more than 
$5,012, but only 10 percent had incomes in excess of 
$7,466 per annum. On the other hand, 25 and 10 percent 
of the engineers earned respectively less than $2,509 and 
$1,878 per year. 

Comparison of the incomes for 1932 and 1934 with those 
reported for 1929 shows that from 1929 to 1934, the sharp- 
est absolute declines occurred in the two higher income 
groups. Their percentage decreases were least, however, 
averaging 31.2 and 31.6 percent, whereas the middle values 
of income declined by 33 percent, and the two lower levels 
by 41.3 and 53.6 percent, respectively. 

Almost two-thirds of these decreases in earned annual 
income occurred between 1929 and 1932. There were fur- 
ther decreases from 1932 to 1934. 

Among the several professional classes, the divergences 
in earning capacities were most marked in the higher lev- 
els of income. Furthermore, the ranking of the profession 
on the basis of earnings opportunity was the same in the 
highest 10 and 25 percent only. 

In 1929, without regard to the age distributions of the 
different classes 10 percent of the mining and metallurgi- 
cal engineers earned more than $9,912 per year, chemical 
and ceramic engineers ranked second with 10 percent 
earning more than $9,103, and were followed in order by 
mechanical and industrial engineers ($8,508), electrical 
engineers ($7,185), and civil engineers ($6,507). At the 
upper 25 percent level, mining and metallurgical engineers 
reported earnings of $6,301 per year, and those of the other 
professional classes ranged from 4 percent lower for 
chemical and ceramic engineers to 28 percent lower for 
civil engineers. This order of professional classes was 
also maintained in 1932 and 1934. 

In 1929, the earnings of the mining and metallurgical 
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engineers were highest in the middle and two lower levels 
of income, while those of the electrical engineers were 
lowest. At these three levels, the earnings of the former 
were $4,010, $2,839, and $1,985; for the latter they were 
$3,277, $2,339, and $1,662. Over these three levels, the 
relative positions of the three remaining professional 
classes changed. There were further shifts in 1932 and 
1934. 

The data also show that, over the period 1929 to 1934, 
relatively the smallest shrinkages in earnings were re- 
ported by the civil engineers, while the chemical and 
ceramic engineers suffered the greatest cuts. Over the 
five income levels, the former ranged from 29.0 to 47.2 
percent, the latter from 35.6 to 63.8 percent. 

Analysis of the income data reported by all engineers in 
1929, 1932, and 1934 shows that earnings advanced with 
age in three distinct phases, showing initial periods of 
exceptionally rapid rise, followed by two others of slower 
rates of increase. The age spans of these phases varied 
with the income level. 

With advancing age, the spread in earnings became most 
accentuated beyond the age of 38. Thus, at the ages of 
44 and 60, the incomes of the upper 25 percent differed 
from the median or middle value by 41.0 and 51.0 percent. 
The corresponding incomes of the upper 10 percent at 
these ages were greater than the median by 116.0 and 
157.0 percent. Even in 1932 and 1934, this advantage in 
earning capacity was maintained. 

The earnings of the engineers in the lower income levels 
ceased to increase at a relatively early age. These showed 
a level period before beginning to decline, whereas the 
higher levels of income showed continuous increases for 
a considerably longer period, after which, however, they 
declined at a much greater rate. 

Over the period 1929 to 1934, a rise in earnings occurred 
for the youngest engineers who were in the profession in 
1929 and who were 30 years of age or less in 1934. There- 
after there were progressively larger declines for the 
older engineers. ; 

Comparison of the earnings of engineers of identical 
ages in 1929 and 1934 shows that the average income of 
engineers who had been out of college for 2 years declined 
43 percent. The income of those who had been out 5 years 
declined 35 percent. For older engineers the decline ap- 
proximated 30 percent. 

Consideration of the incomes reported by engineers of 
different educational backgrounds shows that those with 
a formal engineering education did receive a higher in- 
come. The differentials in earnings, however, did not ac- 
crue in equal measure for all five professional classes. 


At about 28 years of age the “other” engineers had lost 
an initial advantage in earning capacity. At that point, 
the 1929 earnings of the graduates ranged from $2,725 to 
$3,000 per year, and those of the corresponding “other” 
engineers from $2,430 to $2,650. 

With advancing age, the spreads in earnings in favor of 
the graduates became very marked indeed. For example, 
at 5, 20, and 37 years after graduation, the earnings of 
first-degree mechanical and industrial engineers exceeded 
by $175, $925, and $1,322 per year those of the engineers 
of the same professional class whose college course was 
incomplete, and surpassed by $225, $1,160, and $1,815 per 
year those of engineers with a noncollegiate technical 
school education. 
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THE MANAGEMENT OF 
HIGHWAY GRADING 








CHAPTER 3.—Some of the Details Which In- 
fluence the Production of Power Shovel and 
Elevating Grader Outfits as Used on Highway 
Construction. 


to the fact that ordinary grading operations involve 

(1) digging and loading (2) hauling and (3) disposal 
on the dump. Rock work also involves preliminary prep- 
aration of the material but as this can be and usually is 
handled as a wholly separate operation, though important, 
it requires no special consideration in this series of ar- 
ticles. 

As to both power shovel and elevating grader outfits, 
these three operations are separately tooled which, of 
itself, would not be a matter of great moment were it not 
for the fact that in highway construction the haul distance 
changes both widely and frequently. The problem is not, 
then, one of tooling three successive and obviously inter- 
dependent operations satisfactorily to meet a single con- 
dition. Rather it is one of tooling on a basis that will 
produce the best results under the wide range of condi- 
tions which affect the tooling of the second operation in 
the series, that is the hauling. Nothing about this phase 
of the work is constant. The material to be dug varies 
and these variations affect the rate at which the hauling 
units are loaded as well as the amount they will be called 
on to carry. The haul distance varies which, necessarily, 
affects the time required in hauling the load. Even the 
conditions on the dump vary with the result that the time 
spent in disposing of a load varies. 


Fundamental Considerations That Must Be 
Observed 


. This recital of the varying conditions under which haul- 
ing must be done would be pointless were it not for the 
fact that production must be maintained in the face of 
these very conditions and that all of them must be taken 
into account in tooling the job and in managing it after 
it is tooled. This recital also is important as tending to 
show that there is no such thing as the perfect tooling of 
a power shovel or an elevating grader job. The tooling can 
be good, fair or bad, but to say, in any case, that it is per- 
fect is impossible. The facts at the disposal of contractors 
and of engineers are not sufficient to warrant a conclusion 
as definite and as exact as this. Rather, the facts and the 
deductions it is proper to make from them, lead only to 
conclusions on the basis of which relatively well balanced 
outfits can be made up, and relatively high production 


[ previous articles various references have been made 


The Third of a Series of Articles Dealing with Its Economic Aspects 


Senior Highway Engineer, U. S. Bureau of Public Roads, Washington, D.C. 





By J. L. HARRISON 


assured at a relatively low unit cost. Beyond this point no 
one can safely attempt to go for so many styles of equip- 
ment are available and so many conditions mut be met 
on the job, that the selection of the set-up that will cer- 
tainly produce the best results is quite beyond the realm 
of our present knowledge. It should not, however, be 
assumed that because the best cannot be certainly deter- 
mined, fundamental considerations can safely be ignored. 

Quite on the contrary, successful operation depends on 
recognizing fundamental considerations and observing 
them. And of these fundamental considerations perhaps 
the most important is that where production involves a 
series of successive interdependent mechanized operations 
or processes, all of these operations or processes as far 
as that is possible, must be tooled to the same output ca- 
pacity. If this is not done, inevitably the output capacity 
for the job as a whole is limited to the capacity of the 
under tooled process. 

Where a power shovel is to be used the tooling of the 
job should ordinarily be based on its normal output ca- 
pacity, job conditions being considered. Job conditions 
are an important factor here for they will affect the shov- 
el’s capacity for production which is a good deal greater 
in good common than it is in even well shot rock, and is 
more or less affected by any material it is difficult to 
handle. 

Tooling is based on the shovel because the investment 
in it is relatively large. In the days of horse-drawn wag- 
ons it usually was greater than the amount invested in 
all of the other equipment used on the job. Today it is 
not, relatively, as great as this, for the mechanization of 
hauling has considerably increased the investment in the 
units used to handle this part of the work. However, as a 
very general rule the investment in the shovel still is 
relatively so large that maintaining the highest practical 
utilization of the whole outfit quite definitely depends on 
keeping the shovel busy. 

To illustrate, if the shovel is worth $15,000 and the 
trucks used on the job are worth $3,000 each, when tke 
shovel stops working as much working capital is idle as 
when five trucks are doing nothing. While this illustra- 
tion is accurate as far as the invested capital is concerned, 
the relative cost of operating the shovel as compared with 
the relative cost of operating the trucks somewhat alters 
the situation. Still, as a rough working rule the thought 
that a contractor can as well afford to have its value in 
hauling equipment idle as to have the shovel idle is worth 
remembering. The ideal situation is to have neither the 


. shovel nor the trucks idle, but if one or the other must 
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be idle, it is a good deal better to have one or two trucks 
idle than to have the shovel constantly working at under- 
capacity. 

Where an elevating grader is to be used for digging and 
loading, tooling usually should not today rest on a deter- 
mination of its probable output capacity. This is because 
the cost of the tractor-elevating grader combination, 
which is the digging and loading tool, is about the same 
as the cost of the tractor-large wagon combinations quite 
generally used with it. The operating cost for the tractor- 
elevating grader combination is a little greater than the 
operating cost of a tractor-drawn wagon but not enough 
so to warrant special emphasis on keeping it busy. In 
other words having the grader idle is of little more impor- 
tance than having one of the wagons idle which, in prac- 
tice, means that in determining the amount of handling 
equipment to send to the job, the best average utilization 
of the hauling equipment usually should govern. 


Tooling of Power Shovel Job 


Returning to the consideration of the tooling of a power 
shovel job, and assuming that an estimate has been made 
of the average production that is to be maintained, the 
matter of getting this production to the dump must be 
solved. As already noted the time of the shovel must be 
definitely protected. Still, with a varying haul distance 
and with changing road conditions, it must be admitted 
that normally it is impractical fully to protect it. However, 
some rather simple calculations are possible which will 
help toward avoiding lost shovel time. These are dis- 
cussed in the paragraphs that follow. 


In the first place a good shovel runner can take out 
three dipper loads a minute. If his output is less than this, 
usually it is because the hauling operation is under-tooled. 
Very recently the writer looked over a large grading job 
which offers a typical example. At the shovel, four trucks 
were given two dipperfuls each and three tractor-drawn 
wagons were given four dipperfuls each—twenty dipper- 
fuls in a shade under seven minutes, or about 21 seconds 
per dipperful. This was good as far as it went—but there 
it stopped! There wasn’t any more equipment to load 
until one of the trucks got back some three or four min- 
utes later! This is a very common condition on grading 
jobs. In fact, of the several hundred such jobs the writer 
has seen during the past 20 years, the great majority have 
been inadequately equipped to handle the hauling end of 
the work. No adequate explanation of this fact has ever 
been found unless it is that the sales promotion of such 
units as shovels, graders, etc., has outrun sales promotion 
in the perhaps more prosaic field of hauling equipment. 
Be that as it may, the fact remains that the average grad- 
ing outfit is under-equipped on the hauling side of the 
work and that the addition of a few hauling units, if prop- 
erly used, would reduce production cost. 


An Example of Under-Tooling 


In occasional instances the under-tooling of the hauling 
side of grading work has been found to be very pro- 
nounced. Some years ago the writer looked over a shovel 
job on which a % yard shovel was in use. Production was 
low and costs correspondingly high, largely because the 
number of hauling units was definitely inadequate. To 
improve his cost of production, the contractor purchased 
a new 1% yard machine which, under ordinary operating 
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conditions, can turn out just about twice the yardage a 
% yard machine will produce. But costs did not drop 
as the contractor had expected. Upon inquiry it de- 
veloped that no change had been made in the amount 
of hauling equipment in use. Such hauling equip- 
ment as was in use had been working and continued to 
work at capacity. The old shovel had been working 
at from 50 per cent to 70 per cent of capacity. The new 
one was working at from 25 per cent to 35 per cent of 
capacity. On that job at least two-thirds of the total in- 
vestment in equipment was in the shovel. This two- 
thirds of the investment in equipment was then working 
at an average of only 30 per cent of its capacity. This is 
not the road to profitable operation. 

Reverting to the fact that a shovel in good hands will 
produce 3 dipperfuls a minute it follows as a matter of 
course that it will produce at this rate only when it has 
a place to put material at this rate—that is hauling units 
to load. To maintain full production, the shovel must 
then be provided with hauling units at a corresponding 
rate. In other words, the number of hauling units that 
must be presented at the shovel every hour is 3x60 or 
180 divided by whatever number of dipperfuls the haul- 
ing units are to be given. If each unit takes 3 dipperfuls, 
60 hauling units an hour, that is a hauling unit every 
minute, are required. If each unit takes 4 dipperfuls, 
45 units must be presented every hour. If large hauling 
units, say units that will take 10 dipperfuls are to be 
used, they must be available at the shovel at the rate of 
18 per hour or one every 3% minutes. 


Effect of Length of Haul 


Now, as the haul distance will change rather frequently 
and over rather a wide range, it evidently will be quite 
impossible to maintain a constant rate of output at the 
shovel, and at the same time to keep the hauling units 
which are in active use, effectively employed, unless the 
number of hauling units at work on the job is varied with 
variations in the haul distance. When drivers are easy 
to get, this is not an unsurmountable problem, but when 
labor is scarce and must be kept at work to be re- 
tained, the problem that is encountered at this point may 
be a serious one. The modern fully mechanized job does 
not provide many odd jobs at which surplus drivers can 
profitably be kept busy when the units they usually 
drive are not needed. In short they cannot be freely 
hired and laid off as job conditions would suggest is de- 
sirable. Because of this situation it has become the 
custom to work some given number of hauling units— 
usually the number that will keep the shovel busy at a 
length of haul that is about average for the job—and to 
send all of these units out to the job every day without 
regard to the haul distance at the moment prevailing. 
The result is a high percentage of under-production at 
the shovel when the haul is long—and a high percentage 
of under-utilization of the hauling units when the haul 
is short. This statement is equally applicable in regard 
to elevating grader outfits which usually are operated in 
this same way. As the under-utilization of equipment 
always involves expense it is desirable to avoid this. Any- 
thing that results in a better average utilization of the 
equipment is likely to prove profitable. Layer dumping 
offers a case in point. 
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Layer Dumping and End Dumping 


In most states it is now required that fills be laid down 
in layers. This method of construction offers some very 
definite advantages as compared with the old system of 
end dumping. Where end dumping was permitted the 
haul distance increased progressively as the cut was 
taken out and the fill was extended. This necessarily 
meant that the haul distance increased rather gradually 
from a minimum of 100 feet or less to whatever maximum 
that particular balanced section involved. Layer dump- 
ing has radically changed this situation. 

To illustrate, assume that in taking out cut No. 7, 350 
feet of the cut must be moved east into a fill 1,000 feet 
long, of which 650 feet was to be built out of material 
from this cut. As an end dump operation the fill began 
(in theory) with a haul distance of 0 feet at the point the 
shovel entered the cut and gradually increased to 1,000 
feet when the shovel had reached the balance point in the 
cut. This meant that to keep the shovel busy when it first 
entered the cut only two or three hauling units were re- 
quired but that to keep it busy when the haul was 1,000 
feet a large number were needed. When layer dumping 
is practiced, the fill is begun wherever most convenient— 
usually toward its far end—and the layers are brought up 
as convenience dictates. To keep all of the hauling units 
occupied it is then desirable to dump at several points 
along the fill. Now taking a fill which involves a minimum 
haul of 200 feet and a maximum haul of 1,000 feet, and 
assuming the contractor has enough hauling units to sup- 
port shovel production up to 600 feet, if all of his units 
are working at some haul distance under 600 feet, they 
will all be working at under-capacity. If they are work- 
ing at a point that involves a haul of over 600 feet the 
shovel will be working at under-capacity. But if, instead 
of working them all at one point part are kept, for in- 
stance, on a haul that is under 600 feet and part on a haul 
to this same fill that is over 600 feet, the average distance 
material is being hauled at any given time can be kept 
so nearly the same as the average haul distance the fill 
necessarily involves that a relatively high utilization of 
both shovel time and truck time is possible. 


Number Hauling Units Should Be Calculated for 
Each Job 


To obtain the best utilization of both shovel time and 
truck time, the number of hauling units to be sent to the 
work, should then, be calculated for each fill on the job, 
which in this day of layer dumped grading is not at all 
impractical. Moreover, as laying down a fill will take 
from several days to several weeks, the problem of hiring 
extra drivers for extra long average hauls, is much simpli- 
fied. In short, with layer dumping, the hauling operation 
can be and should be kept in close balance with the dig- 
ging and loading operation. For really profitable opera- 
tion it must be. 

As already noted, good production means about 3 dip- 
perfuls loaded on the wagons every minute. This is true 
for practically all sizes and makes of power shovels used 
in highway construction. As a matter of fact, as far as the 
machines themselves are concerned, many of them can 
handle a dipperful every 15 seconds—4 dipperfuls a min- 
ute. However, very few operators can maintain this rate 
for long. In fact, any operator who can dig three dipper- 
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fuls an hour for day after day, even in good common, is 
much better than an average operator. In rock, even if 
well shot, the rate falls off a little, as does the load the 
dipper takes. 

If production at the shovel is to be kept at 3 dipperfuls 
a minute—180 an hour—the number of trucks or tractor- 
drawn wagons that will be required will depend, in the 
first instance, on the size of the shovel, that is on the aver- 
age load the dipper picks up, and on the rate at which it 
(the hauling unit) travels. In good common, the % yard 
shovel will average about 0.45 cu. yd. per dipperful. 
This is the take as measured as excavation in original 
placement. The 1 yard machine takes about 0.65 cu. yd. 
The 1% cu. yd. machine about 0.9 cu. yd. The 2% yard 
machine picks up a little more than 2 cu. yd. The pick-up 
varies a good deal with the material encountered. It 
varies, also, with the operator. The above figures are suffi- 
ciently accurate for estimating purposes—as useful indeed 
as even more exact averages would be—for inevitably 
production per dipper load varies so much from job to 
job, and even so much from day to day on the same job 
that greater accuracy in calculations such as those here 
involved would be quite valueless. 

These figures call attention at once to one point that is 
important—that as the number of dipperfuls a shovel per 
hour in the hands of a good operator will produce is con- 
stanta the hauling capacity that is provided for a 1% yard 
machine must be about double that provided for a % yard 
machine and that provided for a 2% yard shovel should 
be somewhat more than twice as great as that provided 
for a 1% yard machine. A recognition of this situation is 
an essential in organization for profitable production. 


Elements on Which Hauling Rate Depends 


The rate at which the hauling units can be operated in- 
volves (1) the time required to get the hauling unit into 
place at the shovel, (2) the time required to put on a 
load, (3) the time required to haul it to the dump, (4) 
the time required to dump it at the fill and to turn around, 
and (5) the time required to return for the next load. One 
would like to be able to say that exactly so much time is 
required for each one of these elements in round trip time. 
This cannot be done, for job conditions vary a good deal 
and these variations interfere with the exact functioning 
of hauling equipment. Still, certain facts can be presented 
which are useful in making estimates and in checking job 
performance. These may be stated as follows: 

The time a hauling unit requires to drop its load at the 
dump and to turn around should be the same for all units 
of a given style and, with good management at the dump, 
should remain constant day after day throughout the job. 
It will vary a little with the kind of unit involved. For 
instance, the modern heavy dump wagons drop their load 
very quickly—indeed without even stopping. On the other 
hand heavy dump trucks must stop while the hoisting 
mechanism is used to elevate the dump body. Some of 
these hoists are fast—others slow. The contractor should 
study these operations on his job and determine the time 
his units do consume in handling them. This it is easy to 
do, as the second hand on an ordinary watch will give 
readings quite accurate enough for all practical purposes. 
The time taken to dump and turn around on the fill, to 
get under the shovel, to take on a load, should be taken 
at frequent intervals, both for the purpose of collecting 
information as to what these constants are and for the 
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purpose of keeping check on whether they are being 
handled with proper dispatch on the going job. 

The time spent in turning around and in taking on a 
load at the shovel should also be constant. The time used 
in dumping and turning around on the fill, plus the time 
used in turning around at the shovel and getting into po- 
sition to take on the load there, should then be constant 
from load to load and should not take over a minute and 
a half but are more likely to take from two to two and 
a half minutes. Not infrequently the time spent in this 
way is even greater than this. If it is it should be care- 
fully studied to determine whether time is being wasted 
by the men or whether the equipment or job conditions 
are at fault. 

Add to the time spent on the dump and at the shovel, 
1 minute for every 3 dipperfuls put onto the hauling and 
the ordinary working constant for these operations ranges 
from 3 (2+-1) minutes for small trucks working under a 
34 yard shovel (or for large trucks working under a 
large shovel) to about 6 minutes for a large tractor-drawn 
wagon working under a % yard shovel (about 3 minutes 
for the same unit under a 2% yard shovel). This constant 
is the time spent during each round trip on something 
other than hauling and returning for the next load. It is, 
in effect, unavoidable, dead or unproductive time which, 
if a good profit is to be obtained, should be kept a mini- 
mum. 

To the constant as described above it is necessary to add 
the hauling time—the time required in order to haul the 
load from the shovel to the dump and to return for the 
next load if the full round trip is to be known. The time 
required for this operation varies with the distance the 
load is hauled. On the job, tractors maintain a pretty 
constant working speed. Usually this is about 250 feet 
per minute. 


Rules for Calculating Number of Hauling Units 
Required 

Where tractor-drawn wagons or similar relatively con- 
stant speed hauling units are used, the calculation of 
round trip time and from it the number of hauling units 
to be used at any given time should be according to the 
following rules: 

Assume *2 minutes for dumping, turning at the dump, 
and getting under the shovel. Add to this 4 minute for 
each dipper load customarily put on the hauling unit. 
This is the dead time (constant) each load should take in 
addition to the time spent in hauling a load and returning 
for the next. 

To this dead time add 1 minute for each 125 feet of 
average haul distance to the fill on which work is to be 
done. This will give the average round trip time that 
should be maintained. If it is greater than this, time prob- 
ably is being lost somewhere along the line and an effort 
should be made to find the loss and eliminate it. 

The number of minutes in an hour—60—divided by the 
number of minutes required for a round trip, gives the 
average number of loads each hauling unit should take 
each hour. 

The production of the shovel—180 dippers an hour in 
good common—divided by the number of dipper loads 
put on each hauling unit gives the number of hauling 
units the shovel needs each hour if it is to maintain full 
production. 





*When records are available from the contractor’s own work these 
should be used instead of the assumptions as stated here. 
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The number of hauling units the shovel needs each hour 
to maintain full production, divided by the number of 
loads each hauling unit should take each hour, gives the 
number of hauling units that are required on that fill to 
keep up production at the shovel. 


As a rule, the “number of units that are required to 
keep up production” will come out as a whole number and 
a fraction, as 7-3/11 or 5-2/9, etc. Use the next whole 
number, as 8, 6, etc. When small trucks are to be used 
it often is good practice to add still another unit more 
fully to prevent delays at the shovel. 


If trucks are to be used for hauling, the calculations as 
given above, require no alteration except as to the rate 
at which the trucks will travel. This is highly variable. 
When the roadway is in good condition rather high speeds 
can sometimes be maintained. When the roadway is poor, 
the speed at which the trucks can be operated is much 
reduced, speeds as low as 4 to 5 miles an hour being by 
no means uncommon. The effect of this situation is inter- 
esting in that it tends to invite tooling on some rather con- 
servative basis for ordinary average conditions with a 
resort to higher speed to maintain production at the shovel 
when the haul is long. To illustrate, assume that the trucks 
in use will take four dipperfuls, that tooling is based on a 
working speed of about 6 miles an hour or say 500 feet 
of travel per minute, and that 700 feet is the ordinary haul 
distance. Average hauling time is, then, 2-4/5 minutes 
plus the usual constants—1 minute at the dump, 1 minute 
turning, etc., at the shovel, and 1144 minutes for loading, 
for convenience, say 6 minutes. Each truck should, then, 
make 10 round trips an hour. 


The shovel should turn out 180 dipper loads an hour and 
to do this it must have 45 trucks an hour to load if it 
puts 4 dipper loads on each truck. As each truck should 
make 10 round trips, 4% trucks are indicated which, in 
practice, means that 5 of these trucks are required. 


Now this tooling is based on a travel speed of 6 miles 
an hour, which is a good deal less than the speed at which 
trucks will travel if road conditions are favorable. This 
tooling is good at 6 miles an hour for an average haul dis- 
tance of 700 feet. If the speed is lifted to a little over 10 
miles an hour, the constants are not changed. The trucks 
merely cover 900 feet a minute, while hauling, instead of 
500 feet per minute, with the result that production is 
maintained up to an average haul distance of 1,260 feet. 


Horses and wagons were constant speed units. Tractors, 
in practice, are constant speed units. Trucks are capable 
of a good deal of variation in operating speed. Their pop- 
ularity as hauling units on shovel jobs is, to no small ex- 
tent, based on this fact. It never is desirable to overdrive 
trucks any more than it is desirable to overload any other 
type of equipment. Still, the fact remains that trucks are 
built to provide a great deal of flexibility in the speed at 
which they travel and that contractors can and do take 
advantage of this flexibility. Which leads to one observa- 
tion: The possibility of taking advantage of this flexibility 
depends almost entirely on road conditions. Heavily 
loaded trucks cannot be operated at other than low speed 
with any degree of safety unless the ground over which 
they are traveling is good. It therefore pays to give very 
definite attention to keeping the road over which the haul- 
ing must be done in the best possible condition. Always 
desirable, this becomes absolutely essential if long hauls 
are to be handled by speeding up the trucks. 
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WHAT ABOUT 
OUR OLD BRIDGES 


Results of Oregon Studies of Effect of Heavy 
Motor Transport on Highway Bridge Stresses 


ust issue of Roaps ANp Streets entitled “What About 
Our Old Bridges,” in which the California situation 
and practice are described. 

Early in the current year this department undertook 
a similar investigation, and published the results of its 
findings as departmental Bulletin No. 6 under the title 
“The Effect of Heavy Motor Transport on Highway Bridge 
Stresses.” It is significant that the results of the Oregon 
studies operated to isolate exactly the same type of trouble 
as indicated in the California investigations, namely, the 
somewhat alarming stress effects produced by heavy 2- 
axle and 3-axle concentrations at or near the midsection 
of typical vehicular trains. As illustrative of this point, 
Fig. 1 indicates the percentage of overstress produced by 
a type of vehicular train legally permissible on the Oregon 
highways, and also on the highways of many of the other 
states, as compared with the standard H-15 loading of 
the A.A.S.H.O. The percentage of overstress is indicated 
for typical reinforced concrete arch spans, steel truss 


| HAVE read with much interest the article in the Aug- 
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By C. B. McCULLOUGH 


Assistant State Highway Engineer, Salem, Ore. 


spans, and girder spans, both in timber and metal. The 
loading diagram assumed as typical of what may be rea- 
sonably expected under present legal restrictions is indi- 
cated at the top of this figure. This loading is restricted 
by the formula W=700(L+40) and a limited over-all 
length of 50 ft. A 3-axle truck inducing load concentra- 
tions equivalent to 75 per cent of the above vehicular 
maximum is assumed as following and preceding the 
principal vehicular unit. This load combination, as will be 
observed from a study of Fig. 1, operates to produce over- 
stresses reaching a value of nearly 35 per cent in the case 
of stringers, about 32 per cent for reinforced concrete 
arch spans, and 30 per cent for steel trusses in shear. 
Figure 2 indicates two modifications of the above load- 
ing: the first, which is designated as Case IV, limits the 
midsection axle loads to 37,500 lbs. within a limiting over- 
all distance of 20 ft.; the second modification, designated 
as Case V, limits these same midsection loads to 35,000 Ibs. 
Figure 3 is a graph of floor beam moments produced by 
these three cases of loading. On this same graph are in- 
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Fig. 1—Percentage of Overstress (Including Dead Load) for Truck-Train Loading Indicated as Compared with the Standard 


H-15 Loading of the A.A.S.H.O. 
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dicated analogous stresses produced by the present A.A.S. 
H.O. H-15 loading, and also this latter loading plus a 50 
per cent overload. For convenient reference, a 10 per 
cent overstress condition is also indicated. A study of this 
figure indicates that the midsection axle limitations im- 
posed by either Case IV or Case V operate to reduce all 
overstress to a value only slightly above 10 per cent, 
whereas the unrestricted vehicular train (Case III) pro- 
duces overstresses in excess of 25 per cent. 


Figure 3 has to do with floor beam moments only. 
Similar comparisons, however, were made for floor beam 
reactions, stringer moments and for stresses in trusses, 
girders and arch structures. The investigation was ex- 
tended to include higher load intensity formulas and also 
longer vehicular train lengths, and as a result, the follow- 
ing conclusions were stated: 

“Based upon the foregoing studies, the following con- 
clusions and recommendations are submitted: 

“1. In view of the interstate character of a large per- 
centage of the heavy motor transport operating over the 
Nation’s highway systems today, it is highly desirable that 
the regulations as to the limiting weights and dimensions 
of motor transport units adopted by the various states be 
uniform, particularly throughout any single trade area, 
such for example as the western states. 

“2. The following restrictions and limitations are sug- 
gested as a basis for the enactment of uniform laws cover- 
ing this portion of the traffic code: 

“(a) That the total gross load comprising any vehicu- 
lar unit or connected group of units shall not be greater 
than the value given by the formula W=700(L+40) 
where W represents the total gross weight, and L=the 
distance between the first and last axles of the vehicular 
unit or connected group of units. 
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OF AXLE LOADS IN 20' TO 35,000 LBS. 
Fig. 2—Truck-Train Loading in Cases III, IV and V. 



























































































1900 
FOR TRUCK TRAIN DIMENSIONS 
AND WEIGHTS SEE FIGS.17 &19 
900 
800 
4 TOO 
FLOOR BEAM MOMENTS 
FOR 27’ ROADWAY 
(31‘ FLOOR BEAM) Be, 
500 
500 450 
400 400 
350 
ry 
S 
L. 
3 300 
Y/ FLOOR BEAM MOMENTS FOR 
-~ A 18’ ROADWAY ( 22’ FL. BEAM SPAN) 
2506 L 250 








15 


20 25 


30 
PANEL LENGTH IN FEET 


35 


Fig. 3—Floor Beam Moments Produced by Loading Cases I, Il, 
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Fig. 4—Diagram Showing Position of 60 Ft. Truck and Trailer Units on 56° Curve—20 Ft. Roadway. 


“(b) That the maximum weight concentrated on any 
group of two axles with a center to center spacing of six 
feet or less shall not exceed 28,000 pounds, or 14,000 
pounds per axle. 

“(c) That the maximum weight of any group of three 
or more axles concentrated within a horizontal distance of 
20 feet or less, measured from center to center of outer 


axles, shall not exceed 35,000 pounds. 

“3. The limiting over-all length for any vehicular unit 
or group is a matter which involves traffic movement and 
safety but does not appreciably affect resultant bridge 
stresses for values of “L” in the above formula not greater 
than 65 feet which corresponds roughly to a maximum 
over-all length limit of 70 feet. Any upper limit for over- 
all length less than 70 feet must therefore be determined 
by virtue of conditions affecting roadway widths, and 
ruling curvature on any particular highway or section of 
highway. An over-all limit of 50 feet (See Fig. 9 to 16) 
appears to constitute the maximum for pavement widths 
of 20 feet, and alignment conditions involving curves 
greater than 28 degrees. For better alignment conditions 
and wider roadways, over-all limits may be increased but 


CLEARANCE 


it would appear, in view of the fact that the permissible 
safe maximum is a function of the particular character- 
istics of the individual highway or sections of highway 
considered, all vehicular units or connected groups of 
units in excess of 50 feet in over-all length, should be 
allowed on the highway only under special permit, and 
then only for particular highways or sections of highway. 

“4. In addition to the foregoing limitations, a maximum 
limit should be placed upon the weight of any individual 
axle. This limit, however, is controlled by the resistance 
of the pavement, and, within the limits imposed by law, 
at the present time in effect in the majority of states 
(16,000 to 18,500 pounds), is not a controlling factor from 
the standpoint of highway bridge stresses. 

“5. In view of the millions of dollars which are already 
invested in highway bridge structures throughout the 
nation, the above limitations as to vehicular weights are 
necessary and completely warranted. Even with the above 
restrictions, however, slight overstresses are induced by 
the passage of the heavier vehicular units or unit trains. 
For future construction, such a condition of overstress 
may be eliminated in large measure, and without mater- 


LINE 


Fig. 5—Diagram Showing Position of 60 Ft. Truck and Trailer Units on 28° Curve—20 Ft. Roadway. 
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ially increased expense through the modification of the 
present standard loading specification by adding the fol- 
lowing provision: 

“ ‘Members of structural steel and of concrete shall be 
so proportioned that an increase of the highway live load 
of 50 per cent will not produce combined unit stresses in 
the members more than 20 per cent greater than those 
herein specified.’ 

“6. The above analyses and comparisons have all con- 
cerned themselves with bridge structures designed for the 
standard H-15 loading of the A.A.S.H.O. The heavy over- 
stresses produced even in these modern structures point 
the necessity for a careful examination of all bridges on 
any state highway system designed for a lesser loading 
condition. Such structures should be posted with load 
limit signs, in all cases where the overstresses produced 
by the heaviest permissible vehicular units or unit trains 
are serious.” 

The midsection axle limitations hereinabove imposed 
are more rigid than those imposed by the California 
formula W=2100(2N+L) discussed in the August issue 
of Roaps AND STREETS, and it would be the writer’s opinion 
that the California limitations should be further restricted 
if overstress conditions are to be held below conservative 
established values. 

The proposal has been made at various times that the 
standard formula W=C(L+40) be extended to apply to 
each individual axle group. This restriction will result 
in a midsection limitation slightly less severe than that 
proposed as a result of the Oregon studies but more severe 
than the California limitation as described in your August 
issue. As an illustration, the midsection concentration 
proposed for any three-axle grouping contained in an 
over-all distance of 20 ft. will be 35,000 Ibs., according to 
the Oregon recommendations. Applying the formula 
700 (L+-40), this allowable maximum will be raised to 42,- 
000 lbs., or an increase of 20 per cent. Applying the Cali- 
fornia formula, the allowable limit would amount to 
2100(6+20), or 54,600 Ibs. 

The Oregon restriction is perhaps somewhat severe 
when applied to conditions in other states; however, 
after repeated conferences with owners and operators of 
heavy automotive equipment, we have come to the con- 
clusion that the 35,000 Ibs. midsection concentration limit 
can be met without undue embarrassment to existent 
shipping in and through this state. 

In addition to the 50 ft. vehicular length, our investiga- 
tions were extended to include over-all lengths up to 80 
ft. It was found that the 80 ft. length operated to induce 
some rather high overstresses but that the 60 and 70 ft. 
lengths were not objectionable from a load standpoint if 
the 35,000 lb. midsection axle group limitations were im- 
posed. These longer lengths, however, will doubtless 
be eliminated from consideration on account of alignment 
and traffic safety conditions. 

Figures 4 and 5 indicate the position of a 60 ft. truck and 
trailer unit on a 20 ft. roadway for curvature conditions 
of 56° and 28°, respectively. It will observed that under 
neither of these conditions is it possible to keep the vehi- 
cular unit entirely on the pavement. 
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Candid Camera Shows Need for Ample 
Highway Width 

The average motor vehicle driver wants plenty of clear- 
ance in passing other vehicles and there are few drivers 
that barely clear the passed vehicle. This is the conclusion 
of a candid cameraman of the U.S. Bureau of Public 
Roads who trailed motorists and made a motion picture 
record of their actions in passing other vehicles. The 
purpose was to throw more light on the width of high- 
way necessary for the safety and convenience of modern 
traffic. 

The camera was mounted upon a bracket just outside 
the driver’s window; and a mechanical arrangement en- 
abled him to operate it while driving. The pictures were 
later studied to determine what positions motor vehicles 
take on the road when passing other vehicles and when 
being passed. 

The observers placed their car in free traffic, selected a 
vehicle and followed 200 to 300 ft. behind it, near enough 
to get a good picture but far enough to encourage a third 
vehicle to pull in between. Just as the middle vehicle 
pulled out to go around the leading one, the camera was 
started and the entire passing maneuver was photographed. 
The observers drove at the same speed as the vehicle 
being followed, and the speed was recorded. In addition, 
the place of passing was marked for examination and 
measurement of road conditions. 


In this way, the observers could study the positions on 
the pavement of all kinds of vehicles passing in the same 
and opposite directions. Examples were taken on two- 
lane highways of 18, 20 and 22-ft. widths, surfaced with 
portland cement concrete or bituminous concrete, and the 
following observations resulted: 


Motorists usually allow ample clearance when passing 
other vehicles. Both cars and trucks follow the center- 
lines of traffic lanes closely when being passed. The 
average clearance of passenger cars overtaking and pass- 
ing other passenger cars ranges from 3.8 ft. on 18-ft. 
surfaces to 4.9 ft. on 22-ft. surfaces. For opposite-direc- 
tion passing the range is from 4.0 ft. to 5.7 ft. 


Speed has an effect on the car’s position on the pave- 
ment. As the speed increases, drivers tend to travel 
farther away from the right edge of the road. A car pass- 
ing another car going in the same direction requires more 
road width than one passing from the opposite direction, 
for it must travel faster than the car in front. On pave- 
ments only 18 ft. wide, the left wheels of the passing 
vehicle are often driven on the shoulder. 


In general, it was found that roads 18 ft. wide are too 
narrow either for passenger cars alone or for mixed 
traffic; that pavements 20 ft. wide are inadequate for 
dense traffic involving trucks, but are reasonably satis- 
factory for the more lightly traveled roads with few 
trucks; and that a road width of 22 ft. is entirely adequate, 
safe and comfortable for modern mixed traffic. 
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Contract Let ror 35-Mite CoLonizaTIon Roap In Can- 
ADA.—The Minister of Colonization, Quebec has awarded 
a contract for the construction of the first section of 35 
miles of a road from St. Anne des Monts to New Rich- 
mond, Que., to Compagnie de Construction Colabrese, 
Limitee, 354 St. Catherine St., East, Montreal, Que. 





ao += 4A SS ew wD YS Aa, 


=~ 4A Fe 65 &@ 5 me oe eh A 


~ Tr A fF. & A 





November, 1937 


WIDENING AND RESURFACING 
17-YEAR-OLD PAVEMENT 


Texas, was paved with concrete in 1920. At that time 

design standards were lower than would be con- 
sidered acceptable now, and the highway is no longer 
satisfactory to carry the traffic which is offered. The grade 
has numerous summits where the sight distance is not 
more than about 200 ft., and the pavement was only 16 ft. 
wide. The alignment was reasonably good, so that no 
relocation was considered necessary except for short sec- 
tions through the towns of Chapel Hill and Burton. 

The Texas Highway Department began about four years 
ago to study means of widening and resurfacing this old 
pavement to meet modern traffic requirements, and as a 
result of several experimental sections constructed since 
that time the plan used in resurfacing the section from 
Brenham west to Burton was evolved. Briefly, the plan 
adopted was to widen the old pavement 2 feet on each side 
with concrete, and then to resurface the entire width with 
a mixture of crushed stone and cut-back asphalt. The old 
pavement was badly cracked and very rough, so that 
variations of several inches from a true surface were to 
be found within the space of a few feet. 

Special study was given to the summits mentioned 
above, where sight distance was restricted. Many bad 
accidents had occurred at these summits due to collisions 
directly traceable to lack of sufficient sight distance. It 
was not considered advisable to try to cut down these 
summits because of the fact that this plan would involve 
closing the road to traffic for considerable periods, and 


Gres Highway No. 20 across Washington County, 


By JOHN E. BLAIR 


Division Engineer, Texas State Highway Department 
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Sketch Showing Pavement Widening Section. 


no satisfactory detour was available. It was decided to 
widen the pavement at these places to a minimum of 30 ft., 
and by a special arrangement of center striping to make 
an effort to direct traffic in such a way as to minimize the 
chances of an accident of this kind. 


Widening Old Pavement 


The old pavement was widened a minimum of 2 ft. on 
each side with new concrete. The section used is shown in 
the sketch. A subgrade trench was excavated, the rough 
cut being made with a small gasoline excavator equipped 
with a skimmer scoop. Fine grading was done by hand. 
Steel forms were set on one side, the old pavement being 
used as the form on the other side. No means of attach- 
ing the new base to the old pavement was provided, it be- 
ing assumed that dowel bars were not necessary. Con- 


The Central Mixing Plant for Preparing New Wearing Surface. 











2-Ft. Trench Section Ready for Concrete. 


crete for this extra width was placed by two methods, 
first by mixing at a central mixing plant, hauling in trucks, 
and dumping into the subgrade trench, and ‘second, by 
running a paving mixer on the roadway and discharging 
the mixed concrete directly into the trench. Both methods 
proved to be satisfactory, although the former method 
offered less interference to traffic. The concrete was 
screeded and finished by hand, and was cured with wet 
burlap. At the summits where the pavement was to be 
built 30 ft. wide, the new concrete was laid to a maximum 
width of 7 ft. on each side. 


Preparing Asphaltic Mix 

For making the asphaltic mix for the new wearing sur- 
face crushed stone sized to pass a % in. screen and to be 
retained on a 20-mesh sieve was used. This stone was 
mixed cold in a central mixing plant with light rapid cur- 
ing cut-back asphalt of a minimum asphaltic content of 
60 per cent. As a matter of fact the asphalt used con- 
tained an average of about 62 per cent bitumen, and was 
warmed only enough to make it flow and mix readily. No 
artificial method of heating or drying the stone was 
used, and it was found that the stone and the asphalt 
mixed readily even when the aggregate was fairly damp. 

Stone was batched from a weighing bin batcher set 
directly over the pug-mill type mixer. Stone was handled 





Concreting the 2-Ft. Widening Section. 
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from cars to stock pile or bin with a small crane and clam 
shell bucket. Asphalt was weighed before being intro- 
duced into the mill. A mixing period of 45 seconds was 
specified, which proved to be ample to produce a good 
mixing of the stone and asphalt. The mixed material was 
dumped from the mill directly to dump trucks and hauled 
to the job. 


Placing and Spreading the Mix 

The old concrete base was prepared by cleaning all 
cracks and filling them with asphalt, cleaning the surface 
of the concrete by sweeping, and then treating the entire 
area with a tack coat of cut-back asphalt, about two- 
tenths gallon per square yard, which was applied by means 
of a power driven hand spray. At times it was necessary 
to add a small amount of gasoline to this tack coat in 
order to make it handle properly. The tack coat was 
usually applied to the pavement several hours in advance 
of placing the asphaltic mixture. 

The stone and asphaltic mixture was dumped from 
trucks directly onto the roadway, levelled roughly by 
hand, and then spread to proper cross section with a 
standard concrete finishing machine. After spreading the 
mixture was left for several hours in order to give oppor- 
tunity for the volatile parts of the oil to evaporate. Traffic 





Standard Concrete Finishing Machine Spreading Asphaltic 
Mixture. 


was carried on the shoulders of the road during these 
operations, although in case of rain or other sudden emer- 
gency the entire road was opened to traffic without appar- 
ent damage to any of the work. After the mixture had 
set for several hours a power grader was put to blading 
the surface, and this blading was generally continued for 
a day or so before any attempt was made to use a roller. 
The depth of the completed asphaltic concrete surface 
varied from less than 1 in. to as much as 5 in., due to the 
extreme roughness of the old pavement, and it was found 
that a smoother surface resulted if the mix was compacted 
over a period of several days by blading and traffic rather 
than by rolling. During the blading and the subsequent 
rolling traffic was allowed on the road. 

After the compaction period, which usually lasted a 
week or more, the surface of the finished road was sealed 
with a light treatment of the same asphalt used in the 
mix, this being applied at the rate of about two-tenths 
gallon per square yard with a hand spray, and covered at 
once with concrete sand. Blading and rolling was con- 
tinued after the application of the seal coat. 


Unusual Features of Work 

The unusual features of this work are the rather un- 
orthodox methods used in compacting the surface to secure 
a smooth riding profile, and the small asphaltic content 


of the mixture. It was believed that compaction by raking 
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and rolling would not result in a smooth surface, because 
of the extreme variations to be found in the thickness of 
the asphaltic mixture. This theory seems to have been 
proved by the results secured, since the surface is much 
smoother than is customary in such work. In regard to 
the asphaltic content, the amount of cut-back asphalt used 
in the body of the mix was 92 lb. of the oil per ton of stone, 
or about 4.6 per cent since only 62 per cent of this was 
bitumen, the bitumen content of the mix figures out as 
2.85 per cent. Although this is much less than has for- 
merly been assumed as necessary to provide a stable mix, 
it seems to be sufficient. It is likely that not all of the 
voids in the stone are filled, but from previous experience 
we have concluded that it is much better to have the mix 
too lean rather than too rich. A tendency to ravel due to 
lean mixture can be corrected by a seal coat, whereas too 
much asphalt leads to instability which is much more seri- 
ous. The winters in Texas are mild, and extreme cold is 
rare. It is possible that in more severe climates the 
asphalt content would need to be increased to prevent 
frost damage, although this is by no means to be regarded 
as certain. This surface was frozen last winter to its 
full depth on several different occasions, and seemed to 
sustain no damage. 


Costs 


This project was rather costly due to the widening of 
the old pavements, this part of the work having cost 
$81,157 for 9.73 miles, or about $8,400 per mile. The sur- 
face, however, was not unduly expensive. A total of 191,- 
900 sq. yd. of surface were laid at a cost of $59,267, or 
$0.31 per square yard, including the tack coat and the 
seal. These figures do not include the cost of engineering 
supervision, which was 3.1 per cent of the total cost. 


November, 


Special Arrangement of Striping at Summits 


Mention was made above of a modification of our 
usual center striping practice designed to reduce the dan- 
ger of collision at the summits. This plan, briefly, was to 
begin the center stripe in the center of the standard 20 ft. 
width as the summit is approached. In approaching the 
summit the width of the pavement is gradually increased 
to 30 ft., and then gradually decreased the other side of 
the summit to the standard width. The center stripe fol- 
lows the right hand edge of the pavement, maintaining 
the standard 10 ft. traffic lane, thus causing vehicles to 
swing to the right as they approach the summit, leaving 
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Blading Surface with Power Grader. 











Striping at the Summits. 


the center lane clear for such drivers as may elect to try 
to pass on the summit. Cars approaching from the other 
side are similarly caused to take the right side by a stripe 
on that side. As soon as the summit has been passed, and 
the sight distance is again normal, the stripe is cut off. This 
has proven to be very effective indeed, and no collisions 
have happened since these stripes were painted. 

This project was carried out under the supervision of 
the writer as Division Engineer, and Mr. C. C. Todd as 
Resident Engineer in immediate charge. Austin Road Co. 
was the contractor. 
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Day-Labor and Force-Account 
To the Editor: 

May I have a bit of your space for an appeal to that 
small percentage of the civil engineers of the country who 
fail to differentiate between day-labor and force-account 
methods of carrying on construction and thus perpetuate 
a deplorable and entirely unnecessary confusion in termi- 
nology. Except in direct quotations from other sources, 
I have never noted this error in contractor’s magazines 
such as The Constructor of the A. G. C. of America and 
The Bulletin of the G. C. A. of New York; though I have 
been a constant reader of both these magazines for many 
years. 

Force-account is not “a development of the day-labor 
system,” but is distinctly a part of the lump-sum contract 
system. That is, the term arose on lump-sum contract 
work when part of the work, such as foundations, could 
not be designed readily in advance and therefore could not 
be included in the bid. These parts of the work were not 
“extras,” but were foreseen; and it was only natural to 
designate them force-account work since the engineer was 
required to keep account of the force of the contractor 
employed upon them. Thus the effect was really to apply 
a cost-plus method to parts of a lump-sum contract. 

This confusion in terminology can be eliminated very 
easily if all engineers will restrict the term force-account 
to this original meaning and I am sending this communi- 
cation to the editors of several engineering magazines in 
the hope that this desirable purpose may be consummated 
as quickly as possible, since delay only adds to the con- 
fusion. 

Fred A. Barnes, 
Professor of Railroad Engineering, 
Cornell University, Ithaca, N. Y. 
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| What Is Expected 


almost obvious, answer. But place this question be- 

fore ten individuals and it is likely there will be ten 
different answers. Extend the inquiry further and the 
answers will continue to vary widely and to be limited 
only by the number of groups approached. Each of these 
reactions may be different, may be even antagonistic and 
yet be wholly sincere and logical taken singly as related 
to the individual or to one group. Not only is this wide 
variation existing now, but the greatly desired highway 
services of the moment are quite different than those of 
five or ten years ago and much different than we must 
believe they will be in the future. 

Is there any wonder the highway official and highway 
engineer ask in bewilderment, what is expected of our 
highways? To no group is this question quite as important 
as to the members of the American Association of State 
Highway Officials. The success or failure of each State 
highway department and of the Federal Bureau of Public 
Roads will be very largely determined by the degree to 
which the public’s expectations of at least reasonably ade- 
quate highway service are met, regardless of limiting con- 
ditions. At the moment there is a decided trend toward 
criticism of highway administration and the highways that 
have been produced. It is a situation to be met frankly. 
The public are entitled to, and must have, full information 
upon highway policies and the indicated needs. The pub- 
lic must be taken into full partnership in the matters 
affecting the highway budget and the highway program 
of maintenance and construction. Not until these are 
accomplished facts will the highway officials have ful- 
filed their responsibility or have done everything possible 
to secure public support. Over a long period, the progress 
made in each State will depend upon the confidence and 
support extended by the public upon the basis of infor- 
mation supplied by the highway departments. 

When the full situation is intelligently disclosed and 
supported by the facts, the responsibility for providing 
the necessary legislation and adequate support funds rests 
fairly upon the State as a whole. Whatever failure there 
is then can not be charged against the highway officials. 

The United States has been passing through a period 
of highway transportation development that has no 
parallel in any country and that can not possibly be 
paralleled here by a similar experience in the future. 


GS = a simple question would appear to have an easy, 


Increased Highway Mileage Demanded in 1923 

What have we expected of our highways? In the year 
1923, there were in operation 15 million motor vehicles. 
Now, in 1937, 14 years later, there are in operation more 
than 28 million—an increase of nearly 100 per cent. 

In 1960, it has been competently estimated,* there will 
be 37 million motor vehicles in operation, which would 
mean an increase of 32 per cent in 23 years. But in 1923 
when the number of motor vehicles was one-half that of 





*See Charles F. Kettering—Motor Vehicles and Highways of the Future. 
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of Our Highways? 


By THOS. H. Mac DONALD 
Chief, U. S. Bureau of Public Roads 


today, the normal speed was about one-half to two-thirds 
the present normal speed of passenger cars. Yet it is 
easily remembered that the public expectation—rather, its 
vociferous demand—in 1923 upon the highway builders, 
was not to provide roads that in 14 years would carry 
two vehicles for each one, and these moving at unfore- 
seen higher speeds, but to build surfaces with the greatest 
possible economy to permit stretching the dollars over the 
maximum mileage of main routes as yet impossible for 
motor traffic in wet weather. No matter how far visioned, 
the highway designer was dealing not with the future but 
with pioneer necessities. To criticize what has been done 
only displays ignorance of the conditions that were con- 
trolling. 


Increased Highway Capacity Now Demanded 

What do we now expect of our highways? 

Evidently the first answer is that the public expects the 
highways that are being built today during their reason- 
able life must carry an additional traffic load of 32 per cent 
in number of units and an additional unknown per cent 
due to the increased per unit use. In these we find factors 
of change that may with some degree of certainty be pro- 
vided for in highway design. 

But what do we expect of our highways in other re- 
spects? Is it expected that highway transport is to be so 
changed as to take on the major characteristics and serv- 
ices of rail, air or water transportation? It is true that 
the fitting of each type of transportation into the national 
economy where each can perform its most efficient service 
and develop its own most useful characteristics is difficult 
and as yet far from completed. But the pattern is grad- 
ually emerging. In this the great utility of the motor 
vehicle for local transportation purposes becomes con- 
stantly more apparent. While this is not in any sense 
intended to be a discussion of types of transportation, so 
much is nececcsary as a background for the conclusion 
that to develop the highways of greatest service we must 
hold steadfast to the planning and building of adequate 
local systems in both metropolitan and rural areas. There 
should be no need for uncertainty if the facts available 
are properly evaluated. It will be most helpful to high- 
way administrators when the public makes up its mind 
that highway transport is not fitted to invade the fields 
of mass transportation and heavy hauling over long dis- 
tances which belong to rail and water transport, or to 
emulate the speed characteristics of air transport. 


There is too much hazy thinking. There has been too 
much of the spirit of controversy and too little hard study 
and analysis of the transportation services required or 
desired by the public for the purpose of adjusting these 
to the best transportation method or combination of 
methods. 


The Highway Planning Surveys 
In the highway field new policies and new activities 
that are now under way give assurance that the future 
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of highway development will more and more rest upon 
sound research. The list of progressive steps is impressive 
and at the top as the major undertaking are the State- 
wide planning surveys now in progress in 43 States. Many 
of the States are rapidly reaching the second stage of the 
highway planning surveys. The field surveys and the 
gathering of the factual data have been large scale oper- 
ations and have required State-wide organization and 
direction. In general, these surveys have been satis- 
factory in the thoroughness and quality of the material 
gathered. While this first stage is important and necessary, 
the second stage—the analysis, assembly and study of the 
survey data—is more important than what has been done. 
A vigorous attack upon the mass of accumulated data is 
required to bring the several kinds of factual information 
to understandable and usable form. This will not be 
accomplished easily or quickly. It will require the most 
intelligent effort of which each department is capable. 
It is the most worth-while task ahead to which the com- 
missioners and chief executives of the departments can 
give their best efforts and ample time. The factual data 
must be squeezed dry of pertinent information to be used 
as a foundation for a sound future highway administra- 
tion program. 
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But from this effort intelligently and painstakingly 
carried to completion will emerge a true pattern of the 
present use, of the indicated needs, of the strength and 
weakness of our highways, State by State. It will be 
possible for the first time to bring the income and the 
demand for expenditures into parallel columns. Likewise 
it will be possible to correct legislation that is now out- 
moded and to formulate new legislative policies based on 
factual information. 


The Development of Design Policies 

Coordinate with the highway planning surveys, is the 
work of the Special Committee on Administrative Design 
Policies of this Association. While this Committee has 
just held its second session, this does not mean that the 
Committee must start at the beginning to develop design 
information. The policy of the Committee is to review 
all the previous results of research and the studies which 
have been made in the field to bring this all-pertinent in- 
formation together and by this means to disclose the blind 
spots in existing information. It has immediately become 
apparent that many of the practices developed through 
research, on which we are now relying, must be discarded 
or materially modified as a sound basis for design practice 
because of the changed conditions. The major subjects 
will be considered in so far as possible in order of im- 
portance. For example, the first subjects are highway 
classification and sight distances. As rapidly as policies 
are formulated that are in agreement with the best in- 
formation that can be secured, these design policies will 
be made available to the members of the Association and 
will become effective for the Federal aid highway de- 
velopment. 


Railway-Highway Grade Crossing Elimination 
Unquestionably we will look back upon the substantial 
program of railroad-highway grade crossing elimination 
as one of the most advanced and productive undertak- 
ings of this period. Since the Public Works program 
started in 1933, there have been 3,506 new projects pro- 
grammed for elimination or reconstruction of existing 
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inadequate structures. Of this total, 66 per cent are now 
in service. It must be remembered that these projects are 
selected as nearly a& possible in the order of their impor- 
tance on the basis of the combined railroad and highway 
traffic carried. This means that we are rapidly doing 
away with the most important and therefore the most 
dangerous crossings in every State. In addition to the 
crossings eliminated, there have been during the same 
period, 2,249 projects programmed for protection. 

While it is admitted that only the actual elimination 
of grade crossings is a solution, there are a great many 
crossings where the combined traffic is so small as to 
postpone the possibility of their elimination for an in- 
definite period. We must then resort to protection devices 
which must be at- once low-cost and so designed as to 
give ample warning. Without being limited by the amount 
of highway traffic, the elimination of all grade crossings 
on fast through rail routes remains a major policy. This 
will mean that as the grade crossing program continues, 
we must be more discriminatory in the selection of the 
projects to be improved and can not continue to use, with- 
out modification, the present method of division in such 
a fixed ratio between the various railroads. 


Soil Stabilization 

In the field of soil stabilization the technique and prac- 
tical application are steadily moving forward. In this 
development we have, for the first time, some assurance 
of the possibility of building really low cost roads where 
traffic service requirements are also in the lower ranges. 
It is apparent that this is a field in which a little learning 
may be misleading or even quite dangerous, and it is 
more than desirable that in each State highway depart- 
ment there shall be technicians fully abreast of the rap- 
idly developing science in this subject. It is the purpose 
of the Bureau to continue short courses of instruction in 
theory and practice of soil stabilization, and these courses 
are open to the engineers of the State highway depart- 
ments. 


Some Design Items Have Matured Slowly 

It is the opinion of those in the Bureau who have de- 
voted long years to the studies, that the possibilities for 
better and more durable construction inherent in the 
application of the principles which are becoming more 
and more clear, have matured only in a very limited way. 

While there has been a general advance in the details 
of design and standards of construction, attention should 
be called to the desirability of a more general adoption 
of such items as flatter slopes, raised curbs on both con- 
crete and bituminous construction, paved gutters, the use 
of top soil and fertilizer on shoulders and slopes, and all 
other design items that will prevent soil erosion. 

On a nation-wide basis the highway builders have an 
important part to play in furthering the national policy 
of soil conservation. 


Drastic Revision of Certain Highway Policies Important 
A critical condition is being reached in a number of 
States in highway affairs. This condition is the outgrowth 
of diversion of income, refunds of large amounts of high- 
way user taxes collected, and bad organization. A stage 
has been reached, or is being rapidly approached, where 
the very large maintenance costs, obligations on past in- 
debtedness, and other demands are absorbing almost the 
entire income, leaving no balance for reconstruction or 
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for new construction, and of course this does not permit 
covering the Federal allotments with State funds. These 
conditions are often inherited and are not the product 
of those now in control, but the important consideration 
is the drastice revision of policies to overcome the drift 
toward highway bankruptcy. A considerable amount of 
the difficulty is chargeable to fallacies of so-called low 
cost construction which have now proven themselves to 
have been excessively high cost construction. Low cost 
road building is desirable where applicable to conditions, 
but the annual cost of our highways is the ultimate and 
critical cost. The cost of road maintenance should be de- 
terminative in the selection of design types in so far as 
possible. 

The calendar year 1936 marked a high point in the 
mileage of highway construction completed under the 
joint direction of the State highway departments and the 
Bureau of Public Roads. Last year 19,054 miles of all 
types were completed which has only been exceeded 
slightly in one previous year—1934. 


$565,000,000 of Federal Funds Available 

At the present time a program of work, including the 
1938 Federal aid funds, is available to the extent of $565,- 
000,000 which requires $220,000,000 of State funds. A large 
part of this total amount available has been programmed. 
The work is lagging in a number of States, particularly 
in those States where the highway organizations are 
wholly inadequate to place under way the available sums, 
although these are the States which need the work most 
seriously. 


Highway Safety 

Up to this point highway safety as such has not been 
isolated. It is established now that the safety of traffic 
is influenced by a large number of factors, and that all 
accidents are the result of a combination of these factors, 
each contributing in some degree. It will be recognized, 
then, that this whole discussion bears upon highway and 
street safety in so far as it is possible to remove our high- 
ways and streets from the role of accident factors. 

It must be emphasized that the extent to which the 
use of streets and highways can be made safe by high- 
way design alone is as yet purely conjectural. Accidents 
do not result from the careful use of highway facilities, 
even though inadequate; but this does not relieve the 
highway administrator from his responsibility to design 
and build and re-build highways to standards that permit 
the safest possible use. The highway engineer, in his 
great effort to serve the public, by designing meagerly 
and as he thought economically, is now being paid in 
public criticism. 


Roadside Improvement 

Likewise, the highway administrator has been mistaken 
in not attaching the same degree of importance to the 
planting and improvement of the roadsides, as to the 
building of the roadways themselves. Out of really ade- 
quate highway facilities comes the safest possible use of 
our highways; out of the proper grading and planting of 
the roadsides come not only safer highways but their pro- 
tection against erosion and consequent deterioration. The 
proper treatment of roadsides under trained and experi- 
enced direction can be made a large factor in economical 
maintenance. This advanced thinking in roadside treat- 
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ment is demonstrated by the really marvelous improve- 
ment that the State of Massachusetts has achieved in a 
period of only a few years. This Association is fortunate 
to have the opportunity to see the transformation from 
ordinary highways to veritable parkways which has been 
brought about by the extensive program of intelligent 
roadside improvement, and which has been made a 
permanent policy of the Massachusetts Department of 
Public Works, applying to all future work. The State in 
this respect has set an enviable example, and is to be 
congratulated. 

Also, the Association has the opportunity to inspect 
new highways designed in the modern manner to fit 
metropolitan needs. The Newburyport Turnpike and the 
Boston-Worcestor Highway are examples of the construc- 
tion necessary to unbottle our cities. The Pulaski High- 
way in New Jersey, the West Side Improvement in New 
York City, the San Francisco Bay Bridge, the Lake Front 
Drive in Chicago—all accomplishments of the past very 
few years—in common with these new highways radiat- 
ing from Boston, are examples of the type of projects 
which will be necessary to free our cities. The implica- 
tion of cost and effort indicates the need for the adoption 
of very different policies for the administration of such 
projects. ‘ 


Change in Public Policies Needed 
Finally, the highway engineer speaks, as to what he 
must have from the public if he is to serve it well. He 
has put into effect on an individual State basis the nation- 
wide planning surveys from which sound future programs 
can be developed; an intensive study of design practice 
out of which will come the necessary standards; the con- 
trol of soils to insure greater durability of construction; 
the improvement of roadsides to provide beauty and con- 
tribute to the national soil conservation program. But 
there are two fundamentals which he does not have and 
which he cannot secure without a change in public pol- 
icies: First, the rights of way necessary not only for the 
highway improvements themselves, but the additional 
land necessary to protect these improvements. Some of 
the arterial highways which we are building today, be- 
cause of the lack of control, or divided control, or uncon- 
trollable local control, of the roadsides, will become con- 
gested city or village streets tomorrow. The highway 
authorities are unable to carry out expensive construction 
improvements and to pay for the acquisition of high-cost 
land out of current revenues. These costs should be 
divided, and the land costs paid out of long-term bonds 
issued to cover such projects. There is no form of invest- 
ment that would be more safe or prove a sounder one. 
The second fundamental is the stabilization of our 
highway organizations. Under our form of government 
we can always expect changes at the top, but the men 
who constitute the going organization and who are essen- 
tial to its continuity and efficiency, must be put upon a 
career basis by the establishment of proper Civil Service 
policies. It is hopeless to expect the public business of 
highways to be run on an efficient basis unless highway 
engineering is put on a professional basis with assurance 
of uninterrupted service as compensation for training, 
intelligence and devotion to duty. 
Acknowledgment—The foregoing is a paper presented 
Sept. 27 at the 23rd annual meeting of the American As- 
sociation of State Highway Officials. 
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THREE MODERN TIMBER HIGHWAY 
BRIDGES 


HREE new timber highway bridges now under 

construction or recently completed, illustrate mod- 

ern trends in bridge design and construction of 
interest to bridge engineers and contractors responsible 
for the design and erection of structurally adequate low 
cost timber highway bridges. 

A through truss bridge of 84-foot span in New Hamp- 
shire and a low truss bridge of 91.5-foot span in Pennsyl- 
vania provide examples of the application of timber con- 
nector construction to highway bridges. The 34-mile 
trestle now under construction across Albemarle Sound 
in North Carolina meets a difficult problem with respect 
to wave action, and the unsupported length of piling, by 
means of bracing connections of an improved type de- 


By IRA D. S. KELLY and 
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Structural Engineers National Lumber Manufacturers 
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signed to provide required lateral and longitudinal rigidity 
without carrying the braces below water level. 

The Pennsylvania bridge employs creosote-treated 
timber low trusses made possible in timber through the 
use of split ring and shear plate connectors in all strength 
connections. The New Hampshire bridge uses a housing 
similar to that used on early New England bridges in 
order to protect from the weather the untreated timber 
used in the structure. All three bridges involve the use of 
Federal funds. 


Albemarle Sound Bridge 


Since Colonial times wayfarers have wearily toiled 
around Albemarle Sound, along the Atlantic coast of 


Buffalo Creek Bridge—1937, Shippensburg, Pa. 











Pile Driving Rig on the Southern Trestle on Albemarle Sound 
Bridge. An Average of Three Bents of Four 90-ft. Piles Each 
Are Driven, Capped, and Braced Daily. 


North Carolina. But now that state is constructing a new 
highway trestle bridging over this obstruction to highway 
travel. This bold project, costing approximately $1,500,- 
000, will shorten coastal highways from North to South 
by nearly 15 miles and will bring people in the Norfolk 
area some 75 miles closer by highway to those living in 
the territory immediately south of Albemarle Sound. The 
bridge (18,000 ft. long) is part of a cut-off on U. S. Route 
15, to extend between a point east of Edenton on the north 
and Pea Ridge on the southern shore. 

A 330-ft. steel swing span about 1% miles from the 
north shore will provide access for shipping to the upper 
part of Albemarle Sound. The remaining distance will 
be spanned by a creosoted timber pile trestle supporting 
six lines of steel stringers and a reinforced concrete floor. 

While this type of trestle is not unique, it meets some 
unusual conditions. The depth of water in the Sound is 
from 20 to 25 ft. for most of the distance. Below this water 
is a soft alluvial bottom of approximately equal depth. 
Wave action resulting from the sweep of the wind across 
this wide expanse of open water requires a roadway ele- 
vation approximately 18 feet above water level. These 
conditions require treated timber piles ranging in length 
from 60 to 96 ft. which, when driven, are substantially free 
standing for a considerable portion of their length. The 
span between bents is 25 ft, and a longitudinally braced 
bent is provided every 200 ft. to resist longitudinal forces. 
Lateral resistance of these long pile bents against wave 
action is provided above water level by double systems 
of lateral timber bracing fastened at both ends to the piles 
with flat or single curved spike grids, recently introduced 
into American bridge practice to increase the strength, 
rigidity and life of timber substructure units. The load 
capacity of these malleable cast iron spiked grids, as 
indicated by test, is more than four times that of the 
usually employed %4-in. bolt. This increased strength of 
bracing connections reduces the possibility of sidesway 
and the enlargement of bolt holes under the pounding of 
the waves. 





Pile Bents are Complete and Braced about 200 Yards from the 
Northern Shore. Pouring of the Deck Has Begun. 





Pile bents are capped with 11 in. x 13 in. timbers to 
which the upper ends of the 3 in. x 10 in. pile braces are 
attached with flat spike grids. The lower ends of the 
braces are connected to the piles by means of spike grids 
curved to fit the rounded surface of the pile. Connection 
between the inside pile heads and the caps is made by a 
special bolt passing through the cap and down along the 
side of the pile head where it is flattened to engage the 
projecting hub of a 3% in. malleable cast iron toothed 
shear plate timber connector. All bolt holes and connector 
seats are field treated with creosote before the bolts are 
installed and the shear plates are embedded in their seats. 

Piles for the northern trestle and for fenders at the 
swing span are being driven with an unusual rig specially 
constructed for the job. In order to reduce the time neces- 
sary to place a single lead floating pile driver in position to 
drive the piles, two sets of steel leads were pin-connected 
to a steel A-frame. Both plumb piles can be driven from 
these leads without changing position. The bottoms of 
the leads are then pulled out sufficiently to give the neces- 
sary batter for outside piles and toggled in position; the 
bent is then completed. Piles are handled from barge to 
leads with a whirley crane at the rear of the pile driver 
barge. Driving on the southern trestle is proceeding 
rapidly. Here also a specially designed rig is used, span- 
ning three bents and provided with a stiff leg derrick to 
handle piles from barge to leads. 





Joint at Top of End Post of New Shriner’s Island Bridge Show- 
ing Steel Gusset Plates Used with Plain Flanged Shear Plates 
and 34-in. Bolts. 

The Albemarle Sound Bridge was designed by the State 
Highway and Public Works Commission bridge design 
office under the direction of Mr. W. L. Craven, Bridge 
Engineer, and is being constructed under the supervision 
of Mr. J. B. Broach, Assoeiate Construction Engineer. 
Construction contracts are held by two firms, the Tide- 
water Construction Co. of Norfolk, Va., for the northern 
approach and the swing span, and the T. J. Loving Co. of 
Goldsboro, N. C., for the southern portion of the trestle. 
Treated fir timber piles are furnished by Dant and Russell 
of Portland, Ore., through the Gulf States Creosoting Co., 
and Southern pine piling is being obtained from local 
sources. Spike grids and toothed shear plates were fur- 
nished by the Timber Engineering Co. of Washington, 


D.C. 
New Shriner's Mill Bridge 


About one mile from Lewisburg in Union County, 
Pennsylvania, over Buffalo Creek, there stood for many 
years one of those covered highway bridge landmarks so 
frequently reported a thing of the past but which still 
persist and are in daily use in many sections of the United 


Roads and Streets 











os, 


BSriiihhnih2t  - . 


Vie 
cre 
Joi 
Spl 


Sti 
tin 
an 


tr 


fas 


fo 

















1937 


November, 








View Showing Laminated Timber for Composite Timber-Con- 

crete Floor of New Shriner’s Island Bridge, a Lower Chord 

Joint and Splice Using Both Timber, Steel, Splice Plates with 

Split Ring and Toothed Shear Plate Connectors, and a Portion 
of the Timber Handrail. 


States. The Shriner’s Mill bridge consisted of two solid 
timber arches of white pine supporting timber floorbeams 
and a white oak plank floor, all housed in with hemlock 
trusses. But the flood on the Susquehana River in the 
spring of 1936 backed water up into Buffalo Creek so 
fast and high that the Shriner’s Mill Bridge was floated 
from its masonry foundations and carried upstream. 

The new Shriner’s Mill bridge is on State Route 59036 
and consists of two 91 ft. 6 in. creosote-treated timber 
spans resting on the old masonry foundations with new 
concrete caps. It uses low Pratt type trusses connected by 
solid section floorbeams with outriggers at their ends and 
supporting a continuous composite timber and concrete 
floor. 

All joints in this bridge use split ring or shear plate 
timber connectors. The sizes and sections of timbers used 
in the trusses are characteristic of this type of construc- 
tion. The chords are built up of four wide and relatively 
thin members between which are inserted similarly wide 
thin web members. 

The procedure followed in supplying the treated struc- 
tural timber for this project closely followed customary 
steel fabrication practice which differs markedly from 
traditional timber bridge construction. From the design 
drawing a complete set of shop details was prepared show- 
ing each piece of timber required. From these details 
templates of 1 in. S4S dry Western red cedar were pre- 
pared for each different piece of the structure and checked 
by assembly in a half truss. All timbers were then marked 
from the templates for all holes, seats and cuts. The 
timbers were then cut to length and shape, dapped where 
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Main Trusses of the Hancock-Greenfield Bridge Assembled 
for Drilling. Note Camber in the Top Chord. Assembly on Top 
of Main Trusses Is a Floor Beam Truss. 
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required, bored for bolts, seats cut for split rings and two 
types of shear plates, marked with metal tags for identifi- 
cation and checked from the shop details. 

A check assembly of the longitudinal half of one truss 
was then made to prove the accuracy of fabrication and 
check the amount of camber provided. Completed timbers 
were loaded on trams and sent to the treating cylinders 
where they received a ten pound empty cell creosote oil 
treatment. The timbers were then shipped without as- 
sembly to the bridge site where erection in place on false- 
work was carried to completion by the contractor. 

Fifty-five thousand seven hundred board feet of treated 
Southern pine timber were required for the complete 
structure. Of this amount, 15,000 board feet were 2 in. x 
4 in. and 2 in. x 6 in. strips used in the composite timber- 
concrete floor, about 10,000 board feet were used in floor- 
beams and outriggers, and about 30,000 board feet were 
used in the trusses. ; 

The design and shop details were furnished by the 
Timber Engineering Company to the Commonwealth of 
Pennsylvania, Department of Highways, Mr. E. E. Bran- 
dow, Bridge Engineer. Fabrication and treatment of the 
structural timber required was done by the Wood Pre- 
serving Corporation, Century Division, at its Newport, 
Del., plant, and timber connectors were supplied by the 
Timber Engineering Co. Construction was by Thomas 
B. Evans, Contractor, Danville, Penna. 





Portal Bracing Similar to the Truss Shown in the Foreground 

Was Employed at Each Bent of the Hancock-Greenfield Bridge. 

At Rear Is a Trussed Floor Beam. Upper and Lower Chords of 

Floor Beam Trusses Were Connected to Verticals Affording the 
Main Trusses Considerable Lateral Support. 


Hancock-Greenfield Bridge 


This bridge, of 84-ft. span, 24-ft. roadway, and designed 
for an H-15 loading, is nearing completion on a secondary 
road between the towns of Hancock and Greenfield, New 
Hampshire. It employs the housing traditional on old New 
England bridges, but the supporting structure utilizes 
timber connectors for all member connections. Chords 
are two-member, with the web system between the two 
pieces. Clearance under the trussed portal bracing is 
17 ft. 6 in. The deck is of laminated timber, and floor- 
beams are shallow timber trusses. 

Procedure in building this bridge was different from 
that employed on the new Shriner’s Mill bridge in that the 
component members of the portal, floor beam, and through 
trusses were assembled at the site in the relative positions 
they will occupy in the finished structure and holes were 
drilled through each assembly at points shown on the 
plans. The pieces were lifted apart, and grooved for con- 
nectors which were immediately installed. The trusses 
were then reassembled and erection carried on in large 
units. 

The contractor is Hagen & Thibodeau, Wolfeboro, N. H.; 
fir and Southern pine timber and connectors were fur- 
nished by the George McQuesten Co., of Boston, Mass. 












OBSERVATIONS BY THE Way 


@. This picture needs a little ex- 
planation to appreciate it. The danc- 


By A. PUDDLE JUMPER 


@. If you visit New York City be 
sure to drive around and see the many 


ing dolls are projects of merit that bridges. New York believes in keep- 


were completed and supported by Mr. 
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Vail. Colorado 50 Association is a 
delegation from highway U.S. 50 try- 
ing to get Vail to do a good job on 
U.S. 50. Vail says, “It can’t be done. 
The good Lord did not build ‘Nell’ 
right in the first place.” Note the bag 
of gold under Vail. 


q@. At historical points along Mon- 
tana’s state highways the state high- 
way commission has erected historical 
markers in the form of panels on 
which is a description of their interest- 
ing history. I stopped at most of them 
to read the panel. Good stuff, I say. 
The expression, “Thar’s gold in them 
thar hills,” originated just south of 


Helena. 
ee «es 


@_ Let’s hope North and South Da- 
kota get their roads all-weather sur- 
faced and dustless before many more 
years pass. The garage and tire busi- 
ness in these states must be very good. 


@. Have you seen the earthwork cost 
calculating slide rule for scrapers, 
which Le Tourneau devised? Cost 
calculations for various tractor speeds 
and various operating efficiencies at 
various rates of cost per hour are read 
from the slide rule to give cost per 
cu. yd. on various lengths of haul. 
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ing traffic moving. 
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iw The fire 


@. The tank truck shown herewith 
is the type of hauling unit which 
causes concern to bridge engineers. 





This picture was taken in Sacramento, 
Calif. Will your bridges stand the 
concentrated loading of these units? 


@ Can you guess the origin of the 
expression, “The Northern Horde?” 
Ask California’s assistant engineer, 
Wm. McCoy. If he’s forgotten ask 
Lacey Murrow, Director of Highways 
in Washington. Therein lies a story. 


q@. If you’re in a hurry to go east 
from Portland, Oregon, I suggest you 
cross the river to Vancouver, Wash- 
ington, and take U.S. 830. The Colum- 
bia River highway in Oregon is not 
near so fast a road. The latter is pic- 
turesque and has many natural beau- 
ties along it which attracts tourists and 
consequently slows down the through 
driver. 


@ There are a lot of things that 
happen and exist in the highway in- 
dustry that I can’t understand. Maybe 
I’m dumb, but if so, I’m not alone. 
Another thing I can’t understand is 
why Mississippi requires edging on a 
center joint when ¥% or 3/16-in. pre- 
formed, prepared, machine placed 
bituminous center strips are used in 
concrete road building and no edging 
is required when steel contraction 
joints are used. I can name several 
states that do not edge the longitudinal 
joint even up to the 3%-in. thick pre- 
formed mastic joints. Is it just to be 
different? 


@ Did you know that one manu- 
facturer ‘is now testing out a 40E 
paver? Which, brings up the question, 
“What is the economic maximum size 
of pavers?” 


@ Another thing I can’t understand 
is why so many cities seem to love 
their old rough paved streets. They 
must love them or they’d build smooth 
ones. 


@_ Practically everyone has seen pic- 
tures of the highway through the Red- 
woods in Northern California and 
Southern Oregon, ‘so I did not take 
one. How many know that a road 
goes through one tree, a canteen is set 
up in another, and rest rooms or com- 
fort station is in another? 


@_ I noticed the bituminous mixer 
shown below near Pukwana, So. Dak. 
It is owned by the Summit Const. Co., 
of Rapid City, So. Dak., and is the 
only one built. The manufacturer 


never made another one I was told. 
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@. Type of street sign used in Hast- 
ings, Nebr. It is made of concrete and 
placed near curb radius on intersec- 
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tions. There are two of these signs on 
each intersection to be seen from dif- 
ferent directions. A good idea. 

ee 


q@ An idea suggested to A.PJ. is 
that those advertisers who use big 
billboards along the highway might 
be convinced to eliminate the bill- 
board and purchase a small plot of 
ground along the right-of-way and 
build a roadside rest spot. They prob- 
ably would be allowed to erect a bul- 
letin board in the spot and derive as 
much advertising value that way as 
by using a billboard. 

e° @ 


@ A machine made by Spears-Wells 
Mchy. Co. of Oakland, Calif., shown 
working on Sutter’s Fort Street in 
Sacramento, Calif., heats the bitumi- 
nous surfaced street before short 3/16 
in. thick blades shear the top smooth. 
The accompanying view shows this 
Spearwell heater planer that uses 
either butane or propane gas to feed 
the burners. The hydraulically con- 
trolled moldboard cuis a 42 inch swath 
at the rate of 3 ft. per min. Note the 
windrow of planed off material. 











@ Wm. C. (Perk) Perkins, Chief 
Engineer, Eastern Region, National 
Paving Brick Assoc., claims Prof. J. S. 
Crandell, Univ. of Illinois, established 
his brand of cigar as “Engineers 
Cigars.” Said Crandell: 

“Dear Perk: 

This is just to tell you that your 
cigars are much better than Geor es 
customers’ cigars, such as he naiuded 
out to me! The one he gave me 
burned at an angle of 43° with ihe 
longitudinal axis, and wiih some 
amount of parallax. Yours burn wich 
the cosine of obliguity of not more 
than+or—5°. 

J.S.C.” 


e se 
@ Have you noticed the hub-rail 
design on some of Nebraska’s new 
bridges? They are good. 

ee 
@. How the State of Oregon identi- 
fies its road maintenance equipment 
is shown by the accompanying picture. 
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Qo 
STATE OF OREGON 


37-36! 





és. 
The 37 indicates the year purchased. 
The figure 3 of 361 means third district 
and 61 is the truck number. 
ee 

@_ Icertainly am struck by the cor- 
diality of highway departments on the 
West Coast as compared with other 
places I could mention. 
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@. Removing excess surface asphalt 
from new brick paving. Asphalt used 
to fill the joints is poured on the brick, 





very hot, after the brick top surfaces 
have been painted with a solution 
which prevents the filler from stick- 
ing. 


ee 
@ Certainly reflectorized advertis- 
ing signs along highways should be 
prohibited, as should likewise all self- 
illuminated signs which tend in any 
way to confuse motorists. The little 
reflector buttons, when used on high- 
way safety or directional signs, on 
bridge ends or parapet walls, on guard 
rail posts on curves, as traffic division 
markers, and in many other ways, are 
rendering an inestimable service. But 
used in advertisements, which to be 
effective must fall within the beam of 
approaching headlights, they are at 
their best a cause of distraction and 
uncertainty, and at their worst a posi- 
tive menace. Many self-illuminated 
signs are as bad or worse. Our night 
accident record calls for the correction 
of all such conditions. 


@._ It would be a good thing if the 
15-ft. pavement on Illinois Route 1 


could be widened and some of the 


bad curves corrected. There is a con- 
siderable mileage of the 15-ft. width 


in several separated sections, and these 
constitute a traffic menace in spite of 


carefully placed warning signs. Many 
of the curves are dangerously sharp 
in spite of heavy superelevations. 


@ However, not all of Route 1 is 


bad. If you want a chance to observe 
good pavement of two different types, 


follow it through Westville, south of 


Danville, and you will find several 
alternate sections of new brick and 
concrete of adequate width and de- 
lightful smoothness. 
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GOOD ROADS DIMINISH FARM FIRE LOSS 


The loss of your home by fire, if you 
live out from town in the country, can be 
the direct result of the poor condition 
of the road that passes your door. Farm- 
to-market roads that have not been im- 
proved and hard surfaced have a habit 
of going to pieces in bad weather. I re- 
member a case in Delaware. I was at 
that time engineer for the Dupont High- 
way. One night I was returning by car 
to my headquarters town in the south- 
central part of the state. Rain had been 
falling heavily, on and off, for about three 
days and nights, and the condition of the 
unimproved road over which I was forced 
to travel made driving a ticklish and 
sometimes uncertain process. It was 
about seven o’clock when I sloshed 
around a sharp curve and noticed the 
red glow in the sky several miles ahead. 
In that section of the state that red 
glow could only mean one thing. Some 
farmer’s house or barn was burning. I 
reached the scene of the fire and found 
the farm family and neighbors using an 
antiquated hand-pump apparatus. They 
were all doing their best to put out the 
fire. 

The house was a well-built two-story 
structure and the family was frantic over 
what was happening to their home. I 
was told by one of the neighbors that 
the fire had been a small one at first, 
having started in a chimney near the 
ground floor, and had gained headway 
slowly. When it was seen that the flames 


were going to spread over the entire side 
of the house, the fire department in Wil- 
mington, a few miles away, was tele- 
phoned for help and every piece of fur- 
niture and clothing was removed to 
safety. If the fire truck had arrived in the 
quick time ordinarily required for the 
short trip from Wilmington, the house 
would have been saved. 

We watched with anxiety and pumped 
with fury, but the odds were against us 
in our fight to control the steadily spread- 
ing flames with such inadequate fire- 
fighting equipment. All that was left to 
do was to wait for the fire-fighting appa- 
ratus from the city and hope that it 
would arrive in time. Expectant ears 
strained to hear the engine roar and 
siren that would announce its approach 
and smarting eyes kept looking down 
the road for headlights they hoped would 
be those of the overdue fire truck. 

The farmer and his family were 
stunned into speechless dejection at the 
sight of their home being devoured by 
flames that they were powerless to ex- 
tinguish. That home burned to the 
ground that night because the chemical 
fire apparatus from Wilmington failed to 
arrive. It bogged down to the axles on 
a muddy stretch of road only six miles 
away. No, the road could not have pre- 
vented damage to the house to a certain 
extent, but it was to blame for the total 
loss of the house. 

Your home, if you live in the country 


MANY HIGHWAY CONTRAC- 
TORS PLANNING ROAD 
SHOW ATTENDANCE 


Close to five thousand highway con- 
tractors will attend the 1938 Road Show 
and Convention at Cleveland, Ohio, next 
January 17-21, if present indications hold 
true. The executive offices of the Amer- 
ican Road Builders’ Association in Wash- 
ington, D. C., are daily in receipt of 
notifications of the contemplated attend- 
ance of special highway-contractor state 
groups. 

Paul L. Andrews, executive secretary 
of the Georgia Highway Contractors’ As- 
sociation, Inc., with headquarters in At- 
lanta, sends news of the planned attend- 
ance of thirty-five Road Builders from 
that state. . 

Word comes from Florida that thirty 
Road Builders have already made their 
hotel reservations and will definitely at- 
tend the “five-star” exposition of newest 
machinery, materials and ideas. 

A North Carolina delegation of Road 
Builders plans to leave Durham on Sun- 
day afternoon, January 16, 1938, in a 
specially chartered car to attend the Road 
Show-Convention. 








on an unimproved subsidiary road, could 
be lost by fire the same way. This is but 
another reason why the Congress of the 
United States included in its federal-aid 
appropriations for highways a stipulated 
sum for secondary or farm-to-market 
roads. Twenty-five million dollars has 
been set aside for the improvement of 
back roads through new all-weather con- 
struction and proper maintenance. It is 
wise, therefore, for those who legislate 
the expenditure of road funds within the 
various states to give careful considera- 
tion to the road needs of the farmers and 
others who make their homes and their 
living on the back roads of America. 
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ROAD SHOW and 
CONVENTION 
Cleveland, Ohio 

January 17-21, 1938 
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ANNOUNCED BY ARBA 


MICHIGAN HIGHWAY COMMISSIONER 
MURRAY D. VAN WAGONER 
SLATED FOR PRESIDENCY 





For President: Murray D. Van Wag- 
oner, Michigan, state commissioner of 
highways, Lansing, Mich. 

For Vice-Presidents: Paul B. Reinhold, 
secretary-treasurer, Reinhold & Co., Inc., 
Pittsburgh, Pa.; E. D. Kenna, director, 
Mississippi State Highway Dept., Jack- 
son, Miss.; Lion Gardiner, vice-president, 
Jaeger Machine Co., Columbus, Ohio; 
Stanley Abel, supervisor, Fourth District, 
Kern County, Taft, Cal. 

For Treasurer: James H. MacDonald, 
consulting road and paving expert, New 
Haven, Conn. 

For Directors, term ending 1941: A. W. 
Brandt, commissioner of highways, de- 
partment of public works, Albany, N. Y.; 
Carl W. Brown, chief engineer, Missouri 
State Highways Dept., Jefferson City, 
Mo.; Frederick Hoitt, secretary, New 
England Road _ Builders’ Association, 
Boston, Mass.; T. S. O’Connell, state 
highway engineer, Arizona Dept. of High- 
ways, Phoenix, Ariz.; C. J. Sherlock, first 
assistant engineer, Alabama Dept. of 
Highways, Montgomery, Ala.; Charles M. 
Upham, engineer-director, American 
Road Builders’ Association, Washington, 
D. C.; H. C. Whitehurst, director of high- 
ways, D. C., Washington, D. C. 


County Highway Officials’ Division 

For President: J. C. McLean, county 
engineer, Woodbury County, Sioux City, 
Towa. 

For Vice-Presidents: L. O. Marden, 
county engineer, Worcester County, Wor- 
cester, Mass.; H. G. Culverhouse, county 
highway engineer, Jefferson County, 
Birmingham, Ala.; J. H. Dennis, county 
engineer, Genesee County, Flint, Mich.; 











Murray D. Van Wagoner 


Lew Selvidge, executive secretary, Wash- 
ington State Association of County Com- 
missioners, Olympia, Wash. 

For Directors, term ending 1941: Ben 
T. Collier, county-engineer, Coahoma 
County, Clarksdale, Miss.; A. C. Drop- 
pers, Sheboygan County highway com- 
missioner, Sheboygan, Wis.; Chris P. 
Fauerso, county engineer, Wasco County, 
The Dalles, Ore.; Arthur F. Ranney, 
county engineer, Summit County, Akron, 
Ohio; W. O. Washington, county engineer, 
Cameron County, Brownsville, Tex.; 
Allan M. Williams, county engineer and 
maintenance superintendent, Ionia Coun- 
ty, Ionia, Mich.; Tate Wright, executive 
secretary-treasurer, Association of Coun- 
ty Commissioners of Georgia, Athens, Ga. 





Municipal Division 

For President: George C. Stanley, city 
engineer and superintendent of streets, 
Burlington, Vt. 

For Vice-Presidents: W.E. A. Doherty, 
engineer of construction, bureau of high- 
ways, Philadelphia, Pa.; R. W. Gamble, 
superintendent of street construction, 
Milwaukee, Wis.; Walter N. Frickstadt, 
superintendent of streets, Oakland, Cal.; 
N. L. Marks, city engineer, New Or- 
leans, La. 


For Directors, term ending 1941: J. W. 
A. Bollong, traffic engineer, dept. of 
streets and sewers, Seattle, Wash.; J. P. 
Broom, city manager, Petersburg, Va.; 
George Cobb, highways engineer, dept. 
of public works, Baltimore, Md.; Thur- 
man W. Dix, commissioner of public 
works, Barre, Vt.; M. O. Eldridge, assist- 
ant director of traffic, Washington, D. C.; 
D. L. Erickson, city engineer, Lincoln, 
Neb.; Roy C. Gans, chief engineer, dept. 
of streets and sewers, St. Louis, Mo. 


A.R.B.A. 1937 RADIO SERIES 


The American Road Builders Associa- 
tion began its 1937 Radio Series on Nov. 5. 
The series will be centered around High- 
way Safety. Over 246 radio stations re- 
presenting every state and the District of 
Columbia have arranged suitable periods 
for the broadcasts. Additional stations 
are being added from day to day and it 
is expected an ultimate coverage of over 
300 stations. Three broadcast periods in 
each station are being arranged giving a 
total of 900 individual talks. 
















































MODERN INCLUSIVE HIGHWAY 
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Roads 


CODE ENACTED BY STATE 


OF WASHINGTON 


By VICTOR J. BROWN, 


Publishing Director, 
Roads and Streets 


Concluded from September Issue 


Features of the Code 


State Highway Act.—The Washington State Highway 
Act is a complete modernization of the law governing 
the administration of highways comprising the state pri- 
mary highway system. Primary state highways are 
designated by convenient number and descriptive name 
and no primary state highways have been added to those 
now existing, such additions being left entirely within 
the determination of the legislature. The mechanics of 
construction, acquisition of right of way and highway 
maintenance are unchanged in principle with the one 
exception that prequalification of contractors is required. 
The traffic control chapter provides for a uniform state 
standard of traffic devices and traffic control signals to be 
adhered to by state, counties and cities and gives author- 
ity for certain restrictive and other markings designed to 
provide safer conditions of operation. Provision is made 
for taking full advantage of Federal Aid and other Fed- 
eral Grant Funds. Highway development is provided 
allowing the Director of Highways to improve unsightly 
roadside conditions and install roadside facilities. The 
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Wenatchee River Arch Near Leavenworth. 


many voluminous and obsolete sections on this subject 
are completely repealed, making this new enactment a 
complete and up-to-date law. 


State Highway Aid Act.— The Washington State High- 
way Aid Act provides for the establishment of county 
roads and bridges and the vacation of useless roads and 
completely modernizes the county road administration, 
correcting the evils and retaining the advantages of the 
current method. The boards of county commissioners of 
the several counties are given the responsibility of the 
construction, care, control and maintenance of the county 
roads. Elective county engineers are abolished and pro- 
vision made for engineering assistants who have been 
qualified under the state engineering license law. The 
responsibilities of the county with respect to the con- 
struction and maintenance of county roads and the super- 
visory relationship of the state is provided for in an im- 
proved form, considering the current practice. Note- 
worthy is the repeal of hundreds of sections of archaic 
law relating to toll roads, toll bridges, turnpike roads, 
independent highway districts and other local improve- 
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ment assessment districts enacted as far back as 1854. 

State Highway License Act.—The Washington State 
Highway License Act revises the auto title law resulting 
in a saving to the automobile owners of approximately 
$50,000.00. The auto license law is revised with the at- 
tention of the legislature directed to the recommendations 
of the Highway Cost Commission in the determination of 
the proper fees to be paid by commercial vehicles. The 
law provides for the administration and the issuance of 
license plates with the least public expense and public 
inconvenience. Notable is the change in the operator’s 
license law which provides that no person with vision 
poorer than 20-50 shall be allowed to operate a motor 
vehicle unless their eyesight is sufficient with the use of 
glasses in which they are granted a conditional license 
under which they may operate only on the condition that 
they wear glasses. There is provided a restrictive license 
for persons who may be restricted to operation in certain 
localities only. There is provided an examination of 
operators every four years, which examination is divided 
into three parts; the first is a physical examination of 
vision, color blindness, hearing, stereoscopic vision and 
reaction time; the second is a written examination of 25 
questions on the motor vehicle laws of the state which 
must be passed with 80% proficiency, and the third is a 
practical driving demonstration. Provision is made that 
operators’ licenses may be refused for cause, suspended 
for a period of less than a year, revoked for a period of 
one year or cancelled for an indefinite period under cer- 
tain conditions. It may be seen that for the first time the 
State of Washington is asked to direct particular attention 
to the operator of a motor vehicle, as a potential cause 
of accidents. The operator’s license fee is $1.00 per year 
and it is calculated that some 400,000 people in the State 
of Washington are now operating motor vehicles without 
an operator’s license. When all persons are forced to 
have an operator’s license it is expected that the license 
fee alone will provide for the administration of the Motor 
Vehicle Act and the enforcement by the state enforcing 
agency. 

Motor Vehicle Act.—The Washington Motor Vehicle 
Act provides for the periodic inspection of motor vehicle 
equipment by state operated vehicle inspection stations 
free of charge to the public. Motor vehicle equipment is 
defined and it is believed that the provisions require 
safety equipment which is reasonably necessary and will 
accomplish the greatest degree of safety in the operation 
of a vehicle. The size, weight and load of a vehicle en- 
gaged in commercial operation is recently restricted, 
taking into consideration the volume of traffic and the 
condition of the highway. There is provided a procedure 
for the arrest for violation to the act and the reports to 
be made by officers and judges. A complete case record 
will be kept on every motor vehicle operator and any 
convictions, accidents or other acts committed by such 
operator will be filed against him on his case record. 
If it should be determined, according to the record of any 
operator, that he is an habitual violator or his record 
otherwise indicates that he is unfit to operate a motor 
vehicle, the director of licenses may suspend, revoke or 
cancel his operator’s license and such person would be 
henceforward denied the privilege of operating a motor 
vehicle on the public highways of this state. There is 
further provided a complete central reporting of stolen 
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and abandoned automobiles with a method by which 
thefts and recoveries, both inside and outside of this 
state, may be immediately reported to all enforcement 
agencies. Of the greatest importance is a procedure for 
the central reporting of automobile accidents, providing 
that all accidents in cities and towns shall be reported 
to the chief of police and all accidents outside cities and 
towns reported to the county sheriff. The original ac- 
cident report must be forwarded immediately to the 
Washington State Patrol. It is required that the Wash- 
ington State Patrol analyze and tabulate accident reports 
and publish statistics gained from such analysis, that it 
may definitely determine all circumstances which may 
be considered a contributing cause to automobile ac- 
cidents. The State of Washington has never known the 
causes of accidents and for this reason has been unable 
to determine scientifically the proper means of preventing 
them. The central accident reporting and analysis is 
the most vital provision of the law in a program for ac- 
cident prevention. On the whole, the Motor Vehicle Act 
is a complete modernization of the rules of conduct in 
vehicle and pedestrian traffic and it is stated in simple 
terms, reasonable in its application and easy to obey 
and is designed to be strictly enforced. All obsolete laws 
were repealed and the Motor Vehicle Act provides a 
concise and easily understandable code. 

One laudable clause in the new code reads as follows: 
“Every vehicle shall be equipped with a device ade- 
quate to effectively reduce wheel spray or splash of 
water from the roadway to the rear thereof.” The worst 
offenders in this respect are the large trucks. This one 
small section will go a long way toward accident preven- 
tion and reduction. 


State of Washington 
Department of Highways 


APPLICATION FOR EMPLOYAIENT 




















Date_ 2 » 19 
Name — — guesses Position applied for 
Address Catreet amber) (city) - Phone 
Age Married or single Number of dependants 
Are youa VU. S. citizen _Length of residence in Washington Yra, 
Name and address of nearest relative 
_. Have you any relative now employed by the state? (If so give 
name and department). _. 
Biucation 
pnnsinmneniiagaasbadaais ‘Statement of Experience - - 
Dutes Reason for 
|_ Position | Name of Muployer Place Salary | _ From To Change _ 
 ~ 
} 
— 


























Names of former employers who may be used as references: 
(Name) __.(address) 
(Nae) SS Saree 
(ame ) (address). __ pidenbe 


“(Signature of applieant) ~ 
HF. 1€,01 


Application Blank. 
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The Merit System.—The 1937 Highway Code in one of 
the sub-paragraphs under “General Administration” 
reads as follows: “(g) To devise and place in operation 
in the department of highways of the State of Washing- 
ton a practical and workable merit system for the rating 
of employees of the department of highways and the 
same shall by him be followed as closely as possible in the 


State of Washineton 
Department of Highways 












































Olympia 
QUESTIONNAIRE RELATIVE TO EMPLOYMENT APPLICATIO? 
ar Sir 
An application has been received from for 
employment in this department in the capacity of » and 
he has given us your name as reference, 
applican ates 4 e was 
mpl d by from -" 
tapacity of 2 2 
at a salary of = 3 » 
z - & © 
c > c 
° - & 
-~ . < re) 
x - 
the above statement arcree with a a) z > 
Ae? a 7. & ° a 
ir records © ° cod ® 
lel 2 i 
&) 8 x n ie 
st was the nature of the work on GALI pe ccccccsccce ol ooOou 
he was engaced 
SA ssi cesses noodd 
Were his services satisfactory? Integrit oOo Oo Oo 
y GTIity,..ccccce ss Ge a 
rT = 
Devendability,.... wd oO 0 0 | 
Your kindness in answering the above Initiative,....e6. 70 = Ci 
questions will be greatly appreciated, 
and we would respectfully request your reonality,...... ce ts &) 
further cooperation in furnishing this 
department with your estimate of the AMBIB1OB cccccccce a) Tr} = a) r 
applicant’s qualifications by placing 
a check mark in the appropriate square Physical Fitness,. Cj L} CO) i G2 
(i) opposite each of is 
traits listed. In doing so please bear Citizenship,...++.- C) i? O 3 a 
in mind the position applied for. = 
Financial Respon- 
-, ~~ - r 
rs tr sibility,..... oO Oc oO 
RR N 
Director o ¢ ghways 
Remarks: 
Ry 
Lawre is 
ner. f rson & Accts 
oF. 8 
- (Signature 








Questionnaire Sent to Applicant’s Former Employers. 


classification of employees, setting of wages and the de- 
termination of eligibility for promotion, to effect the most 
efficient and economical conduct of the department of 
highways.” 

This activity was first inaugurated in 1934. The new 
code, however, gave it legal standing. Each man in the 
employ of the state highway department knows that an 
efficiency and merit system is in operation. He can feel 
a bit more secure in his employment, provided he per- 
forms satisfactorily. ‘The system helps to develop an 
esprit-de-corps and a loyalty to the organiaztion. Nat- 
urally a gradual rise in the standard of the personnel re- 
sults which is reflected in lowered engineering costs. 
Many men do outside study and research work that 
would not be the case without such a system. 

The operation of the system, of course, results in a 
complete informational record of each employee showing 
in detail his experience and qualifications. By reference 
to his efficiency rating which is based upon education, 
experience, integrity, initiative, citizensip and other 
qualifications the employee’s superior is able to place 
him where he will be able to give the most efficient serv- 











Roads and Streets 


Olympia, Wash., » 198_. 


Dear Sir: 


Your name is on our eligible waiting list for 
employment in this Department in Classification » in 
the capacity of ° 





As we are desirous of keeping our list up to 
date, we would request that you kindly notify us on the 
attached postal card if you are still available for em- 
ployment in the above capacity should an opening occurs 


Yours very truly, 
L. Ve MURROW, 
Director of Highways 


By 
Engre of Personnel & Acots, 


SLY CAR 
” cD ~ 





(THIS SIDE OF CARD IS FOR ADDRESS ) 
THIS SIDE OF CARD 1S FOR ADORESSE 


Mr. Le Ve Murrow, 
Director of Highways, 


Highway Building 


Olympia, Washington 
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Date » 193 , 
1 fan _ at present aveilable for employment in 
the Depattment of Highways in Classification in the 


cupacity of 





Remarks: 





Name 





Address 





Phonc No. 





Opposite Sides of Follow-Up Post Card with Return Sent to 
—- So that List of Available Men May Be Kept Up 
to Date. 
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The ALL-STEEL CAB 


is a feature inevery new 
International. The one- 
oy top, the sides, the 

ack and cowl panels are 
welded into the complete 
cab frame.Rubbermount- 
ings wherever cushion- 
ing is needed. This is the 
roomy,well-appointed de 
luxe cab. 


@ In the new International Truck line special 
attention has been given the popular pick-up 
type of truck—from the standpoint of appear- 
ance as well as all-around utility. The men who 
design and build and test them took all the 
time that this kind of a job requires and put 
into these new Internationals all the experience 
that Harvester has gathered in more than thirty 
years of truck manufacture. 





Pick-Up bodies are available in 76, 88, and 
102-inch (inside body) lengths for use on Inter- 
national chassis in 113, 125, and 130-inch wheel- 
bases. These durable all-steel bodies meet every 
need in pick-up truck work, offering practical 
and attractive design. The roomy all-steel cab is 
designed and equipped for maximum comfort, 
convenience, and safety under all operating 
conditions. 


It is that way throughout the entire Inter- 
national Truck line. No matter what the load, 
there is always an International built to fit the 
job exactly. There are 26 models to choose from, 
and capacities ranging from Half-Ton to heavy- 
duty Six-Wheelers. Write for a catalog, or call 
on the nearest International Truck dealer or 
Company-owned branch and see the new trucks. 


INTERNATIONAL HARVESTER COMPANY 


180 No. Michigan Ave. 





(INCORPORATED) 


Chicago, Illinois 


INTERNATIONAL TRUCKS 

























January 21, 1936. 


SCHEDULE FOR EFFICIENCY RATING OF EMPLOYEES 





BDUCATION,c ccccccccccccccccce ++ 30% To be rated as per schedule below 
sot 7 - ” 2 7 . " 


S*exceptional; 4*good; S*average plus; 
2*average minus; l*poor; *=totally lacking. 


(Loyalty, Honesty) ,.. 
ILITY (Sobriety, Relia- 
bility). 
4*exceptional; S=good; 2*average; 


lzpoor; O=totally lacking. 


Seexceptional; 2*good; l=below average; 
2=totally lacking. 





Experience 
Year,Class 1,....10 
@ = Ageee 20 


(Classification of Employees ' Education 

High School,.seccscere 

class 1/| Department Heads 2 Yrs. College,secese Years, 
4 * 7 





a 


erecee 
“* ~- eeeee! 

Asst. Dept. Heads | High School ,.cseese oe I 
Asst. Dist, Engrs. 2 Yrs, College, 
Dist, Maint. * 4” ° 
Office Engineers , nae be 
Resident Engineers | High School, 
Locating a |2 Yrs, College, 
Designers q ° ° 
Senior Draft amen-Hdqtre,| (2 Yrs.Experience may be 

Office substituted for one year 
| Supervisors education, C1,3 only) 
Inspectors, Transitmen, High School, 
Instrumentmen,Levelmen, |2 Yrs. College, 
Topographers,Draftamen--|4 "° be 
Field ,Dist.Of.&Hdqtrs., 
Computers 
Flagmen, Axemen, 
Chainmen, Rodmen, 
Checkers 2 Yrs, Colleze, 3 





Year ,Class 
Years, * 
” o 





unre 





Year,Class 
Years, * 
J " 
J J 
7 ” 





Year ,Class 


Years, * 
7 7. 


aVUnrio vVeanr 








Common School, Year ,Class 
High School, | 2 Years, * Spee 
” . 








Foremen, Sridge Supts., 
Master Mechanics, In Class 1 to Class 5, inclusive, education 
Shop Foremen is assumed to be study leading to a degree in 
»Stenographers, an engineering course; otherwise discount it 
Bookkeepers, Clerks, Sod, 
| Timekeepers Experience is assumed to be experience in 
uipment Operators, this department; otherwise discount it from 
10% to SO%. 
4+ years college means study in addition to 
that required for a B, S, degree in an engi- 
neering course, as for example, a Master's 








Operators, Watch- 
n, Janitors, Cooks, 


| Miscellaneous 








degree, a degree in Liberal Arts, etc. 

In addition to the total rating as obtained by the above, 1/2 point is to be al- 
lowed for each complete year of service with this department, which added to the 
efficiency rating gives the seniority rating. 

If an employee's rating in any characteristic other than education or experience 
falls below the average rating for the particular characteristic he ordinarily 
would not be considered for advancement regardless of his seniority rating. 


Schedule for Efficiency Rating. 
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y employee's (emetiate eupertory B © Ret ina 
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Form for Reporting Efficiency Rating of Employees. Rating 
Made as of Jan. 1 Each Year. 


ice. It provides a definite basis on which to regulate 
salaries, promotions, seniority, and all changes in or- 
ganization personnel. 

The accompanying forms show the records that are 
kept. An application form is filled out by a man desiring 
employment. The personnel officer then sends the ques- 
tionnaire to the references given. If there is a vacancy 
and the man employed, a service record is started and 
carried forward as indicated by the entries on the forms 
pictured. Periodically each superior rates a subordinate. 
These go to the district engineers who place their rat- 
ings in Column B next to the rating placed by a foreman 
or resident engineer in Column A. The rating blank is 
forwarded to headquarters and in Column C the rating 
board places its efficiency rating. In this way all ratings 
are reduced to a relative level. The schedule of efficiency 
rating shown is self explanatory. 
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SERVICE RECORD OF EMPLOYEE 


Mame of Nature of Work 
Immediate Superior From To 


Name 
OCs FO ABR VERO. Married or Single. 
Permanent Address, 
Name and Address of Wife or Nearest Relative 
Education 
Remarks 





No. of Dependents. 

















EXPERIENCE PRIOR TO EMPLOYMENT WITH WASHINGTON DEPARTMENT OF HIGHWAYS 


Name of Employer Place Salary Reason for Change 


From To 


COST OTT Te TOT HTT OI Te ITT TOIT recites, 
TYPIST PLEASE HOTE— THIS SCALE COMPESPORDS TO TYPEWRITER (PICA) SCALE — GET PuPER GurnED SO THOT CAPD SCALE WILE OROUETER GFT BectRE feeLE WHER cose 
1 TURNED (870 SRITES FORHON. START 1GDER THOT (3) FOreTE FROE LEFT EDGE OF CAPD, ETF OTHER POETS OF SCALE FOR OTHE DIVISIONS OF FIHELE TITLE. SET TatUGATORS TO 
So. "Si"teerwct sussaeest oF tnce ormon oF terseusnon, Ome Once Ce SEDcvs STO APMIS Trews. wor Sue frrueETES tieson 
‘eamotr ST wINGTOR RAED 0 
}---+4 ton om renemee—a9 cmveeeess 


— Service Record Card. 


This card folds about the line separating the two parts, the 
part here shown at the bottom becoming the front in the file. 
The service record form (here shown at top) is continued on 
the back and occupies the whole of that side. Scale and 
directions for typist are printed on the back on a detachable 
strip, which is here shown below the main card. 


v 


Winter Maintenance Cost Nearly $900,000 
in Michigan 

During the 1936-37 season the state highway depart- 
ment of Michigan spent nearly $900,000 in keeping 8,868 
miles of state trunkline roads open to traffic during the 
winter. This is an average cost of $100 per mile for the 
entire state. 

There was a decided contrast between costs in the 
Upper and Lower Peninsulas. The difference between 
northern and southern sections of the lower peninsula, 
however, was small. The average expenditure in the 
Upper Peninsula was $164 per mile while in northern 
counties of the lower peninsula the cost was $95 per mile 
and in the southern counties $80. 

This difference in costs between the Upper and Lower 
Peninsula is explained by the unusually light snow-fall 
south of the Straits and the unusually heavy snow which 
fell in the Upper Peninsula. Although snowfall in the 
northern part of the lower peninsula is considerably 
heavier than in the squthern counties, winter maintenance 
costs in the two sections are not far apart. This is due 
to the more extensive ice treatment necessary in the 
southern part of the state. 

County road commissions in the northern part of the 
state were granted $200,000 for snow removal purposes 
by the last session of the legislature. 

It is stated that all trunklines would again be included 
in the snow removal program next winter. The policy 
of sanding entire sections of icy highway will also be 
continued. 
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@ The cost of a brick street is soon paid and forgotten. Its 
fine appearance, riding comfort and trouble-free service remain 
through the years as the pleasant reminder of a wise choice. 


EXHIBITOR: HIGHWAY EXHIBIT, AMERICAN ROAD BUILDERS ASSOCIATION, JANUARY 87-21, CLEVELAND, OHIO 
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ENGINEERING THE HIGHWAY 
FOR SAFETY 


present represent the efforts of highway engineers 

to provide a large and continually increasing mileage 
of improvements to meet the demands of rapidly expand- 
ing motor vehicle usage. The necessity of spreading a 
practicable degree of improvement as quickly as possible 
with limited annual revenues over a large mileage of im- 
portant highways—all in urgent need of improvement— 
forced a choice between long deferment of improvement 
on many of these highways, or of undertaking a more uni- 
form up-building of the entire group. 

Acceptance of the latter as the more feasible course has 
given the country a system of main highways improved in 
thousands of component sections each to a degree seen as 
imperative and practicable in point of cost at the time of 
its construction. 


, \HE highways of the United States as they exist at 


Changing Character of Vehicles Cause Problems 

During this period of highway development the high- 
way engineer was called upon to solve many problems of 
immediate concern that were created by the changing 
character of vehicles. 

There was first the necessity for preventing the rapid 
disintegration of waterbound and gravel surface because 
of the loss of binder caused by the shearing effect of rub- 
ber tires in producing tractive effort. 

Then there was the problem of providing road surfaces 
that were structurally strong enough to carry the loads 
moved over them. During and immediately following the 
world war a considerable mileage of improved highways 
were practically destroyed from the pounding of trucks 
equipped with solid rubber tires. Research undertaken by 
highway engineers in cooperation with tire manufacturers 
on the effect of impact on road surfaces largely was re- 
sponsible for the development of the balloon tire which 
permitted an increase in the load carrying capacity of the 
vehicle without damage to the road structure. 

From the researches also came the multiple axle feature 
of support which again added to the load capacity without 
damage to the road. 

Construction technique also was concentrated upon the 
production of smooth riding surfaces to minimize the 
damaging impact from vehicle loads. The demand for the 
rapid extension of highway improvements focused atten- 
tion upon the development of low cost dustless roads. 
Here again research and the application of knowledge 
pointed the way to practical solutions. 

Practically all of these important problems had to do 
with the structural integrity of the road surface. It is no 
overstatement to say that these features of road design 
have been solved so that the highway engineer may pro- 
ceed with confidence to design a road structure with assur- 
ance that it will be wholly adequate for the controlled 


wheel loads. 





By R. E. TOMS 
Chief of Division of Design, U. S. Bureau of Public Roads 


Geometric Features of Highway Design 

In recent years there has been a sudden and marked 
increase in vehicle speed. This, combined with a greater 
usage of the vehicle itself, has caused an increasing num- 
ber of highway fatalities each year. The average driver 
knows little and cares less about the strength of the pave- 
ment or the bearing power of the subsoil over which he 
rides. He accepts a structurally sound, smooth pavement 
surface as an accomplished fact, but he is very conscious 
of sudden curvature in the alignment or a lack of clearance 
between his vehicle and another and the speed at which it 
seems safe to travel. 

All of these elements concern the geometric phase of 
highway design which in its broad sense deals with align- 
ment, grades, curves, widths, intersections, etc. 

To design or plan a utility intelligently, one must know 
the uses to which it will be subjected during its expected 
life. The essential elements that affect the adequate de- 
sign of a highway are the speed, number, width, length and 
weight of the vehicles to be accommodated, and the safety, 
comfort and pleasure of travel to be afforded. 

The width, length and weight of vehicles concern physi- 
cal characteristics which largely have been controlled by 
legislation. The enforcement of legislative limits with re- 
spect to these characteristics generally is possible of 
accomplishment so that for any given set of conditions 
roadways may be provided with a reasonable degree of 
assurance that they will meet requirements. Construction 
technique has produced smooth highways that are com- 
fortable to travel. Design and construction practice can 
produce highways that are as pleasing to the eye as they 
are comfortable to travel. Volume of traffic, speed and 
safety remain elements that must be appraised in design. 

Volume is important only insofar as it affects congestion, 
the dangers that arise from congested highways and the 
number of traffic lanes required. The speed factor which 
largely has been disregarded in the past is a most impor- 
tant element in the design of safe highways. In effect it 
serves to control to a certain extent the width of traffic lane 
and to fix absolutely many of the geometric features of 
design, and it is upon the geometric features of design that 
safety of operation primarily depends. 


Speed Factor Important Element in Design 

What speed shall highways be designed for? Highways 
constructed 20 years ago were designed for 30 miles per 
hour; now even the slow drivers are moving at 40 miles 
per hour and speeds of 50 and 60 miles per hour are com- 
mon rather than the exception. There is no doubt that 
the trend in all transportation is toward higher speeds. 
The highway engineer cannot afford to disregard this 
trend. It may be assumed, therefore, that highways in 
average topography to be reasonably adequate for present 
and future usage must be designed upon assumptions that 
will permit reasonably safe operation at speeds of 60 or 
70 miles per hour. 
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If the development of the vehicle should be curtailed or 
other undiscovered means found to fix a lower speed limit 
which could not be exceeded, there at least would be a 
very desirable factor of safety in such construction. 


By designing for reasonably safe operation, higher rates 
of speed are not encouraged any more than on straight 
sections of highway. There is hardly a road of any consid- 
erable length in the flat and rolling sections of this country 
that does not have straight sections of varying lengths. A 
straight road with sufficient vision may be traveled at a 
speed limited only by the performance of the vehicle and 
the ability of the driver. The effect of designing for any 
given speed simply controls the maximum rate of curva- 
ture in the interest of safety without inviting the maximum 
speed. 

Having determined upon the design speed it is encum- 
bent upon the engineer to design all component parts of 
the highway so that it will be safe for travel at this speed. 
The inclusion of short sections of highway in which the 
curvature, sight distance or other details fall below the 
general standard constitutes a very serious fault. 

If physical difficulties are encountered that necessitate 
the inclusion of substandard sections, then they must be 
adequately signed. An indication of the safe speed at such 
locations would be exceedingly helpful. 


Engineering the Highway for Safety 


Granting that ample provision has been made to insure 
the structural integrity of the roadway surface, engineer- 
ing the highway for safety consists essentially of providing 
ample width of traffic lanes and sufficient clear vision. 

You need more space to go fast than you do to go slow. 
You need greater clearance between vehicles. There is 
also a greater reluctance of drivers to travel at high speed 
near the edge of the pavement. The legal limit for overall 
width of trucks in most states is 8 ft. In order to provide 
adequate clearance we must provide traffic lanes not less 
than 11 ft. wide for highways carrying a considerable vol- 
ume of truck traffic. 

The necessity for ample clearance on bridges is equally 
important. For reasonably safe operation the distance 
between curbs on bridges should be not less than 4 feet 
and preferably 6 feet more than the width of the adjacent 
roadways. Short span bridges and culverts preferably 
should permit the entire roadway width including pave- 
ments, shoulders and guard rail. Drivers then will be 
given no sense of constriction and shoulders will be avail- 
able for emergencies at all points on the highway other 
than major bridge locations. 


Sight distance assumes great importance in highway 
safety. This is particularly true on our 2-lane highways, 
which constitute the bulk of our highway system. On a 
winding 2-lane road fast moving vehicles frequently over- 
take slower vehicles. Head-on collisions and side-swipe 
accidents may be reduced by constructing highways so 
that impatient and careless drivers would be encouraged 
to remain behind slow moving vehicles until they see a 
sufficient length of highway clear of opposing traffic for 
passing. Obviously, such encouragement is not afforded 
on a highway with mile after mile of inadequate sight 
distances. On the contrary, such a highway will tend to 
encourage even a patient and careful driver to take a 
chance, especially after remaining behind a slow moving 
vehicle for one curve after another without encountering 
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opposing traffic and realizing that passing could have 
been accomplished. 

While it is desirable to construct highways with 
adequate sight distance for safe passing at all places the 
limitations of topography and right of way may make it 
economically inadvisable to do so. It is not absolutely 
necessary that every horizontal and vertical curve be 
designed with adequate sight distance for safe passing, 
but if safe driving is to be encouraged it is vitally nec- 
essary that sections of highways, in which a driver will 
see enough of the highway to know whether or not it is 
safe to pass a slower moving vehicle, are not too far apart. 


The Question of Sight Distances 


On the basis of the foregoing it is evident that high- 
ways should be designed with two minimum sight dis- 
tances in mind; one to accommodate the passing of motor 
vehicles with safety, and one to be considered as a non- 
passing minimum. A non-passing minimum sight distance 
should be encountered at all points on the highway. It 
should be at least long enough to permit a vehicle traveling 
at the assumed design speed of the highway to stop before 
reaching a stationary object in the same lane. 


A passing minimum sight distance should be encounter- 
ed at frequent intervals depending upon the topography, 
the assumed design speed of the highway and the prob- 
able density of traffic. The passing minimum sight dis- 
tance should be sufficient in length to permit a vehicle to 
safely pass another vehicle, and preferably two vehicles, 
which are traveling at a speed of 10 or more miles per 
hour less than the assumed design speed of the highway 
in the face of opposing traffic traveling at the assumed 
design speed of the highway. The desire to pass vehicles 
traveling 10 miles an hour less than the assumed design 
speed is a reasonable one and should be satisfied. 


There seems to be little advantage in increasing the 
minimum sight distance on existing highways or increasing 
the standard for minimum sight distances for new high- 
ways unless such increases provide the minimum sight 
distance sufficient for safe passing. This is particularly 
true on high speed highways. 

Increasing sight distances by small amounts in excess 
of the non-passing minimums generally does not provide 
sight distances adequate for passing with safety and may 
make the highways more hazardous by encouraging vehi- 
cle operators to attempt to pass. It seems to be more ad- 
visable to concentrate expenditures on limited sections 
of the highways where topographic conditions make such 
changes feasible and improve these sections to secure sight 
distances adequate for passing with safety. 


Non-Passing Sight Distances Discussed 


A brief discussion of non-passing sight distances may 
be worth while because of the belief that a considerable 
amount of data heretofore published on stopping dis- 
tances at various speeds fails to take into consideration 
a very essential factor. Data heretofore published on 
stopping distances at various speeds have been predicated 
almost wholly on brake reaction time and brake resistance. 
A third element necessarily enters into this determina- 
tion, that is, the time required for motor vehicle operators 
to come to a realization that the brakes must be applied. 
If we term this the perception time, it may be defined as 
the time elapsed from the moment a stationary object be- 
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comes visible to the instant the operator realizes that the 
object is stationary. Under certain conditions operators 
will come to this decision almost instantly. Among these 
conditions are disabled vehicles with persons on the 
ground adjacent thereto, flares at night and flashing lights 
at night. Under most other conditions the operator must 
learn by subconscious association with adjacent stationary 
objects such as walls, fences, trees, guard rail, etc., that 
the object is stationary. This takes time. The amount of 
this perception time will vary considerably, depending 
upon the natural rapidity with which the operator reacts, 
the optical ability of the operator, atmospheric visibility, 
type and condition of roadway, type, color and condition 
of vehicle, etc. 


At higher speeds perception time may be less than at 
lower speeds due to the fact that drivers are more alert 
and due to the rapidity with which the stationary object 
apparently increases in size, but the total perception reac- 
tion time should not be decreased for higher speeds due 
to the greater danger involved. An allowance for percep- 
tion time moreover compensates for momentary inatten- 
tion on the part of the operator. 


Perception time, being discriminative in character, 
probably is much greater than brake reaction time. For 
most motor vehicle operators it is assumed to be two 
seconds, although this may be changed considerably when 
and if exhaustive scientific tests are made. In determining 
non-passing sight distances for various assumed design 
speeds, they should be predicated upon a total of three 
seconds for perception and brake reaction time, and a 
braking distance obtained by using a rolling coefficient 
of friction of 0.4, which is about the lowest obtained in 
tests on clean wet pavements. On these assumptions, the 
suggested practical non-passing sight distance which 
should be encountered at all points on a highway is ap- 
proximately ten times the assumed design speed of the 
highway. 


Safe Passing Sight Distance Function of Speed 

A safe passing sight distance is a function of the speed 
of the passing vehicle, the overtaken vehicle and the 
speed of the vehicle approaching from the opposite direc- 
tion. If the differential in speed between the passing 
vehicle and the overtaken vehicle is large the safe passing 
distance is much less than when this differential is small. 
It increases if more than one vehicle is to be passed. A 
vehicle traveling 40 miles per hour, desiring to pass an- 
other vehicle traveling 30 miles per hour in the face of 
opposing traffic traveling at 40 miles per hour, will re- 
quire 1,200 ft. of sight distance to pass one vehicle; 1,690 
ft. to pass two vehicles, and 2,000 ft. to pass three vehicles. 
On the other hand, a vehicle traveling 60 miles an hour, 
desiring to pass a vehicle traveling 50 miles per hour with 
opposing traffic moving at 60 miles per hour will require 
2,400 ft. of sight distance to pass one vehicle; 3,200 ft. to 
pass two vehicles, and 4,100 ft. to pass three vehicles. 


These distances are based on reasonable assumptions. 
It is obvious that we must revise our conception of sight 
distance if we are to provide highways on which overtaken 
vehicles may be passed with safety. 


Sight Distances at Curves and Grade Crossings 
Horizontal curves which may be traveled safely at the 
assumed highway design speed frequently do not afford 
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sufficient sight distance for a passing minimum. Except for 
comparatively flat gradients, it is impossible to obtain 
sight distance at the apex of a vertical curve sufficient to 
permit passing with safety at high speeds. It is practically 
a physical impossibility to provide highways with ample 
vision for safe passing at all points. There is much, how- 
ever, that can be done to meet this situation that has not 
been done in the past. There has heretofore been but little 
conscious effort on the part of highway designers to 
provide safe passing sections at the speed at which high- 
way travel moves at the present time. The fact that such 
sections are encountered on our existing highways has 
been due primarily to natural conditions encountered 
rather than to the efforts of the designer. Our highway 
designs in the future must be studied and worked out to 
avoid combinations of horizontal and vertical curvature 
which in effect, for mile after mile, deny the traveler an 
opportunity to pass. 


Advantage must be taken of favorable topography at 
frequent intervals to provide safe passing sections, even 
if by so doing the design is made more costly. In rough 
topography favorable topography must be utilized to 
provide short lengths of widened road surface on which 
the slower moving vehicle would be directed to travel. 


When two highways cross at grade and it is not desir- 
able to subordinate the traffic on one to that on the other 
a driver on either highway should be able to see the in- 
tersection in time to stop his vehicle before reaching 
the intersection and he should see enough of the inter- 
secting highway to enable him to judge whether or not he 
should brake. A driver should see the intersection at a 
distance at least equal to the safe stopping distance. The 
length of intersecting highway visible at that point should 
equal, at least, the product of the time required for the 
vehicle to stop and the assumed design speed of the inter- 
secting highway. Where this is not possible traffic on one 
road should be subordinated to that of the other by ap- 
propriate signs. 


Use of Stop and Slow Signs , 

When traffic on one road is subordinated to that of the 
other it may be done by stop or slow signs. The inter- 
section should be visible to a driver on the preference 
road in sufficient time to enable him in an emergency to 
bring his vehicle to a stop before reaching the intersection. 
The same applies to the subordinate road except that 
warning signs sometimes may have to be resorted to in 
lieu of sufficient visibility. When traffic on the subordinate 
road is stopped at the intersection, enough of the prefer- 
ence road should be visible to allow the driver of a stopped 
vehicle to determine whether he may cross with safety. 

Slow signs indicating the speed at which vehicles on the 
subordinate road may approach an intersection may be 
used where available sight distance is intermediate be- 
tween that necessary for nonpreference road intersections 
and that necessary for stop sign intersections. 

The speed on the slow sign should indicate that the point 
where visibility opens is far enough in advance of the 
intersection to enable a vehicle traveling at the signed 
speed to stop before reaching the intersection and that the 
length of intersecting highway visible at that point is equa! 
to the product of the time it will take to stop and the 
assumed design speed of the intersecting highway. The 
slow sign should be placed far enough in advance of the 
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AVE you ever seen a team of horses 

slipping on an icy pavement, unable 
to move a load that they could run away 
with under ordinary conditions? They 
have plenty of power but no traction. 
The same thing often happens to snow re- 
moval equipment working after a heavy 
blizzard. A wheel loses traction and begins 
to spin, while its mate stops dead—all the 
power leaking out through the spinning 
wheel. In a rear wheel drive truck this is 
enough to stall it. In an ordinary four-wheel 
drive, two wheels, one front and one rear, 
losing traction at the same time will stall 
the truck. 
The WALTER SNOW FIGHTER, on the 
other hand, can only be stalled if all four 
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wheels lose traction at once. For the Walter 
is not merely a four-wheel drive—it is the 
only truck that has four-point positive drive. 
Correct differential action between all 
wheels, front and rear, right and left, is 
provided by three automatic locking or 
power proportioning differentials. These 
divide the power so that the wheels with 
least traction get the least and those with 
most traction the most power. This super- 
traction insures a positive drive on all four 
wheels on slippery ice and snow-covered 
roads. 

Many times you will be glad you have 
Walter Four-Point Positive Drive—or you 
will wish you had it. 
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critical point to enable a vehicle traveling at the assumed 
design speed to slow down to the signed speed before 
reaching the critical point on the road. 


Sight Distance and Safe Stopping Distance 

At nonpreference intersections, sight distances less than 
those outlined above may not be extremely dangerous 
due to the possibility of a driver on one road slowing down 
to permit a vehicle on the intersecting road to clear the 
intersection before he aproaches it. The danger lies in 
the possibility of confusion between drivers. Both drivers 
may either slow down or maintain speed and thus ap- 
proach the intersection simultaneously. 

Danger also lies in the possibility of.dense traffic or 
considerable turning traffic on one road making it neces- 
sary for traffic on the other road to stop. Sight distances 
less than stopping distance under such circumstances may 
end in disaster. No properly designed highway would 
have sight distance less than safe stopping distance at any 
point, intersection or otherwise, but inability to see an 
appreciable length of the intersecting highway may have 
as disastrous results as insufficient sight distance along 
the highway. 

Where traffic increases to such an extent that safe pass- 
ing sections lose their usefulness due to the fact that op- 
posing lanes are generally occupied by traffic at the same 
time, congestion results and can only be relieved by pro- 
viding additional traffic lanes. The three-lane highway 
is the product of economic necessity rather than a de- 
sirable objective. The extra traffic lane in theory is 
intended for passing purposes only. It is not always 
so used by traffic. It unquestionably is an invitation to 
traffic in opposing directions to compete for its use. Com- 
petition of this character is decidedly hazardous. Here 
again the ability to see is a fundamental requisite. The 
minimum sight distance for 3-lane construction should 
not be less than the minimum safe passing sight distance 
for 2-lane construction. For relatively high road speeds 
this sight distance is exceedingly large and difficult to 
obtain except in very easy topography. 


Some Design Features of 4-Lane Highway 

A 3-lane road with inadequate sight distance becomes 
nothing more than a wide 2-lane road. There is no doubt 
that the 3-lane highway increases traffic capacity, but 
unless topographic conditions are favorable every effort 
should be made to provide a 4-lane highway with traffic in 
opposing directions separated by a neutral strip or park- 
way. 

On 4-lane highways a raised type of separation is de- 
cidedly preferable to a flush medium strip for the separa- 
tion is decidedly preferable to a flush medium strip for the 
separation of traffic flow. The width of separation of op- 
posing lanes may be from 4 to 6 ft., or from 12 to 30 or 4) 
ft. It is almost impossible to maintain grass or ground 
cover in healthy condition in areas less than 8 or 10 ft. 
in width. Narrow widths should be paved with some form 
of material to reduce maintenance to a minimum. If the 
separation is paved, it must not be of a width great enough 
to permit the parking of vehicles. 

In addition to practically eliminating head-on col- 
lisions with opposing traffic, the 4-lane separated highway 
may be designed to decrease the hazards at grade inter- 
sections. On heavily traveled 4-lane roads it is almost 
impossible to obtain a sufficient break in traffic going in 
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two directions to permit cross movement of vehicles with- 
out extreme danger without traffic control lights. 

If the roadways are separated widely enough to provide 
a safety island, cross movement may be effected in two 
operations. A break in the flow of traffic in one direction 
permits a vehicle to be moved on to the pavement ad- 
jacent to the safety island, and the crossing is completed 
when there is a break in traffic in the opposite direction. 
For this purpose there should be a width of parkway of 
not less than 30 ft. between opposing lanes of traffic. Such 
construction also affords a high degree of flexibility in per- 
mitting recreational and pleasure traffic to utilize the 
openings provided for cross movement for turn around 
purposes. 

Other than traffic lights, adequate traffic circles, and 
grade separation structures, divided roadways with ample 
width of parkway offer the safest means yet devised for 
the movement of traffic across heavily traveled roads. 
On 4-lane separated highways, it is not possible for ve- 
hicles to encroach on opposing traffic for passing so that 
the sight distance for safe operation may be limited to the 
non-passing or safe stopping distance for the designed 
speed. 


Dangers of Unrestricted Access 

We know definitey that the elimination of all possible 
points of collision make for safer highways. We know 
definitely that indiscriminate access from intersecting 
roads or driveways on which vision may be obscured to 
highways designed for high speeds constitutes an element 
of surprise that takes a large accident toll. 

The ideal highway design, therefore, is one in which 
the highway will have four or more traffic lanes opposing 
traffic separated, no cross traffic at grade, no access except 


at predetermined points, and sidewalks provided for 


pedestrian traffic where needed. 

To eliminate unrestricted access from abutting property, 
border roads would undoubtedly have to be provided 
in many cases to service adjacent property and serve to 
pick up local traffic and deliver it to points of predeter- 
mined access on the main highway. Where the develop- 
ment was sufficient to require the construction of border 
roads on each side of the main highway this type of con- 
struction in effect would require the paving of a mani- 
mum width of 80 ft. of roadway which together with the 
necessary grading and cost of grade separation structures 
would entail an expenditure of from $259,000 to $490,000 
per mile. However desirable this type of improvement 
may be, it is not economically possible except on a very 
limited mileage of our state highway systems. 


Only 2 Per Cent of State Highways Have 
Divided Construction 

A properly constructed 2-lane highway is capable of 
carrying a traffic volume of from 4,000 to 6,000 vehicles 
per day without serious congestion. There can be no 
economic justification for attempting to provide 4-lane 
divided highways for traffic volumes less than can rea- 
sonably be accommodated on a 2-lane highway. Our 
state highway systems comprise about 324,000 miles of 
highways that represent the principal routes of highway 
travel in the United States. Figures released by the 
American Association of State Highway Officials show 
4.655 miles of 3-lane construction, 2,576 miles of 4-lane 
construction and 201 miles of 6-lane construction. 
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Of the 2,777 miles of 4- and 6-lane widths only 565 miles 
were indicated as divided construction. In other words, 
after 20 years of effort in highway construction, less than 
2 per cent of the state highway mileage has been improved 
to standards that are recognized as providing the maxi- 
mum of safety and only an insignificant portion of this 
latter mileage has been developed to the point of separat- 
ing all traffic at intersections by means of underpasses or 
overpasses. 

To improve aproximately 5 per cent of the state highway 
mileage with four or more traffic lanes with opposing 
traffic separated, grades at intersecting highways separ- 
ated, border roads provided and sidewalks constructed 
where needed, would involve an expenditure of approxi- 
matey $4,000,000,000. When these figures are considered 
we must admit that insofar as the future can be visualized 
approximately 95 per cent of the state highway mileage 
in this country may never progress in improvement be- 
yond a 2-lane highway status. 

There is no question but that the trend in highway de- 
sign where four traffic lanes are justified by traffic volume, 
must be toward construction that will physically separate 
the flow of opposing traffic. In fact, there should be no 
further 4-lane highway construction undertaken in rural 
areas in which this principle of design is not incorporated. 

While engineers generally know and understand the 
broad principles of highway design that effect the safety 
of travel, there are a number of blind spots that still need 
to be explored. Highway engineers generally are fully 
aware of the problems involved and the necessity for 
putting into practice the knowledge already evailable as 
well as the facts gained by investigation and research. 
That a concerted effort is being made to provide the 
greatest possible safety for highway travel in the con- 
struction of highways is evidenced by the fact that the 
American Association of State Highway Officials has 
designated the administrative officials of 12 of the leading 
state highway departments in the country to serve as a 
committee for the investigation and formulation of sound 
design policies having to do with highway safety. The 
Secretary of Agriculture recognizing the importance of 
this work has appointed the members of this committee 
as Consulting Highway Specialists to the Bureau of Public 
Roads in order to effectuate more rapidly the purposes 
of this committee. The program of the committee con- 
templates a thorough investigation and research of all 
phases of highway design, particularly with respect to 
geometric designs because of their influence upon traffic 
safety. The recommendations of this committee applied 
intelligently to highway design in the future will go a long 
way toward increasing the safety of highway travel insofar 
as it is possible to do so by adequate highway design. 

It is significant that this committee at its first meeting 
unanimously decided that the subjects of highway classi- 
fication, sight distances and the treatment of intersections 
were the most important for immediate consideration. 

Acknowledgment—The foregoing is a paper presented 
at the Kansas City, Mo. Safety Congress of the National 
Safety Council. 
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BrIDGE AND CULVERT CONTRACT IN 165-MiLe Roap.—The 
Canadian Department of Mines and Fisheries has awarded 
a contract for the construction of bridges and culverts on 
165 miles of highway in Quebec to Armand Levesque, 
Roberval, Que. 
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Highway Research Board Expands Annual 
Meeting 


In order to provide opportunity for needed discussion 
of many important road and transportation problems, the 
Seventeenth Annual Meeting of the Highway Research 
Board of the National Research Council is scheduled to 
be held in Washington, D. C., for four days commencing 
Tuesday, Nov. 30 through Dec. 3, instead of the two days 
that formerly were found sufficient. A large part of the 
time will be devoted to open departmental meetings on 
Economics, Design, Materials and Construction, Soils 
Investigations and Roadside Development. 

All day Tuesday, Nov. 30, will be the open meeting of 
the Department of Soils Investigations. At the opening 
Board session on Wednesday morning papers and reports 
relating to soils and maintenance will be presented. 
Wednesday afternoon will be for open departmental 
meetings on Materials and Construction and Roadside 
Development. Thursday’s meetings will include a general 
session in the morning on Finance, Materials and Con- 
struction and Roadside Development, and one in the 
afternoon on Highway Safety. Friday will be devoted to 
Design and Economics, a common general session in the 
morning and separate departmental meetings in the after- 
noon. 

Research work on all phases of highway transportation 
has been very active during the past year, and reports of 
widespread activities will be reported upon and discussed 
by men who are doing notable research work. 
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Contract Awarded for Research Station for 
Bureau of Public Roads 


A contract for the construction of buildings for the re- 
search station of the U.S. Bureau of Public Roads at 
Abingdon, Va., was awarded Oct. 27 to the McCloskey 
Company of Philadelphia by the Division of Purchase, 
Sales, and Traffic of the Department of Agriculture. Con- 
struction must be completed within 18 months. 

The McCloskey Company submitted the lowest bid of 
$957,500 for laboratory and shop buildings, a boiler house, 
mechanical and electrical equipment and an alarm system. 
The laboratories are to be erected on a 54-acre site over- 
looking the Potomac River on the George Washington 
Memorial Highway about two miles from the Highway 
Bridge. Completion of the buildings and the outdoor test- 
ing facilities for work such as has been carried on at the 
Arlington Experiment Station will give the Bureau facili- 
ties it has desired for many years—adequately equipped 
and housed laboratories with considerable area for out- 
door tests on a permanent location. Permanent develop- 
ment has not been practicable in the past at Arlington as 
it has been known that the land occupied would even- 
tually be taken for other government use. 

The left wing of the group of buildings will house bitu- 
minous investigations and subgrade soil research. The 
right wing will be used for structural tests, concrete in- 
vestigations and other non-bituminous investigations. A 
two-story bay in each of these wings will be available 
for high testing equipment such as may be used in impact 
studies and in bridge tests. Air conditioning is to be pro- 
vided in those rooms where control of humidity and tem- 
perature will be of importance in making tests. 
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EDITORIAL 


Block That Kick 


IVERSION of motor transportation revenues is still 

a serious problem of the highway industry. How 
much more than $200,000,000 is diverted to purposes un- 
related to highways we do not know. The utter lack of 
uniform accounting systems for state and county highway 
income and expenditures makes it impossible to deter- 
mine. This brings up the question of installation of uni- 
form accounting systems then, as one of the first steps 
necessary in our effort to eliminate the diversion blood 
sucker. 

At a recent meeting of the Highway Advisory Council 
of the American Road Builders’ Association, action was 
taken toward recommending strengthening of Sec. 12 of 
the Hayden-Cartwright Act. The recommendation is to 
the effect that Sec. 12 be enforced and that it be amended 
to provide that federal aid funds withheld from a diversion 
state be placed in a special fund to be reapportioned to 
non-diversion states. With this we agree. We can see no 
justification for donating highway funds to state institu- 
tion maintenance and upkeep, or to education. "Twould 
be far more logical and equitable to return those moneys 
back to the taxpayer by a reduction of motor transporta- 
tion revenue taxes. These other tubs should stand on their 
own bottoms. If funds are required for purposes for which 
diversion is now being employed, tax levies on the sources 
from which these projects equitably obtain their revenues 
should be adjusted to care for their increased require- 
ments. 

The American Revolutionary War was fought because 
taxation without representation (benefit of council) was 
imposed upon us. The American Diversion Fight must be 
forced because taxation without benefit is imposed. 

This war is logically the responsibility of the American 
Road Builders’ Association. Battle lines must be drawn 
on the next convening legislatures and all of us who derive 
all or part of our livelihoods from the highway industry 
must support the war proportionately. A $200,000,000 goal 
deserves an energetic campaign. 

Highway funds are a political football in many of our 
states. Let’s “Block That Kick.” 
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Economic Readjustment 

HERE is no gainsaying the fact that we are emerging 
into a new order of social economy. It is a human be- 

ing economy as contrasted to an economy of wealth and 
inanimate abstracts. Following is a contributed thought 
on the subject; we choose to withhold the author’s name: 
“It is to be observed that for a long period of time, profit 
has provided an accepted means of supporting certain un- 
productive members of the community, and of improving 
the income of those still active who have become possessed 
of property. There is no reason to question the propriety 
or the desirability of continuing this practice. It has 
served its purpose well. But in spite of this use of profit, 
there is nothing sacred about the rate at which it may be 
allowed to accrue, any more than there is about wage 





rates. Both are subject to any change which the general 
interests of the nation, as a whole, dictates. The objective 
is a readjustment in profit and in wages which will pro- 
duce the greatest good for the nation as a whole. 

“Under our social system, most men must work if they 
would eat. As long as we can produce all we wish to con- 
sume, the normal minimum wage should provide for the 
transfer of such a share of production as is required for 
a standard of living in decency and comfort. Also, as 
long as the satisfaction of our wants is a problem only of 
distribution—not at all of production—an opportunity to 
work and, therefore, to share in whatever goods there are 
to distribute is both necessary and reasonably simple of 
attainment, not simple in that it offers no complex prob- 
lems and no new adjustments but simple in that it offers 
no unsurmountable difficulties. Finally, the urgent need 
for additional facilities—factories, railroads, power plants, 
etc.—having been met, additional capital invested in such 
things naturally has less value to the community as a 
whole than we have associated with such accumulations 
in the past. Inevitably, then, the adjustment of our cur- 
rent difficulties involves some rather important changes 
in our concepts of an industrialized nation. Its dominant 
objective becomes a greater degree of comfort for the 
masses. Not that this is altogether new. The advocates 
of the old system would claim the same objective. But in 
the future there must be this difference—that the good of 
the masses shall be treated as an independent objective 
rather than one conditioned on and secondary to the good 
of the few who are in nominal possession of the nation’s 
wealth. This does not mean any failure to recognize the 
value of property, the need of accumulating it or the ne- 
cessity of protecting it. It does mean that in the long run, 
the needs of human beings will be considered the domi- 
nant needs and that our industrial and other affairs will 
be attuned to a protection of human comfort, not only in 
the expansion of our present policy of protecting wage 
rates and in providing employment for all, but in adjust- 
ing profit to best serve the interests of the community as 
a whole. 

“It is to be observed that this will deprive the few who 
hold large interests of nothing of real value. Their in- 
terests remain and their influence as valuable leaders is 
preserved intact. Only in one respect does it appear that 
they must face a radical change. Management—real man- 
agement—must replace manipulation and wage shaving. 
The man who is wealthy today because he shaved wages 
more successfully than his neighbor is not much to be 
criticized. The game was being played that way and he 
played it well. But his day is about over. The future 
affords no place for that type of management. The value 
of profit to the race as a whole does not justify it. So 
wage shaving as a means of producing profit is out, and 
it will stay out. The manager of tomorrow must be a 
manager in fact—a man. who can claim a profit on the 
honorable basis of work skillfully handled and of under- 
takings honestly accomplished through labor that is justly 
compensated for its efforts. The best interests of the 
nation and the best interests of the individuals of which it 
is composed can be permanently satisfied in no other way.” 
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SPECIFY TRINIDASCO FOR ECONOMICAL, 


CONVENIENT PAVING 





Trinidasco cold-laid paving mixtures, a_ distances to be used at once or several 
new development in modern paying con- days after being prepared...do not 
struction, will solve the problems of high- ‘‘set up’’ until subjected to the pressure 
way engineers who demand a durable of rolling and traffic. 
asphalt pavement that can be laid cold. Highway engineers and others charged 

Cold-laid mixtures made by the Trini- with the responsibility of constructing 
dasco process utilize Trinidad Lake As- durable, economical roads can get more 
phalt, which is dispersed in a pulverized information about Trinidasco cold-laid 
form into a mixture of mineral aggregate mixtures by filling in the coupon shown 
and a specially prepared fluxing agent. below. Mail it today, pinned to your 
The unique characteristics of Trinidad letterhead, and it will bring you com- 
Lake Asphalt—ductility, adhesiveness, plete information about Trinidasco, in- 
cohesiveness and an inherent colloidal cluding a 24-page illustrated booklet— 
mineral filler—give Trinidasco mixtures FREE. 
qualities that will withstand heavy traffic 
under all climatic conditions. 
—* Trinidasco mixtures are economical 

... enduring ...easy to lay. Further- T R { ~ i D A S$ C Oo 

more, they are ‘“‘traffic safe’... suit- 
able for either new construction or main- MADE WITH NATURE’S OWN 
tenance purposes ...can behauledlong TRINIDAD LAKE ASPHALT 
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THE BARBER COMPANY, Inc., Dept. R-11 
1600 Arch Street, Philadelphia, Pa. 


Please send me complete information about Trinidasco, 
as well as the Barber Products checked below. 


TRINIDAD LAKE ASPHALT + he 
For hot mix sheet asphalt and asphaltic concrete pavements. Ay? 
BARBER EMULSIFIED ASPHALTS 

Used cold for penetration, pre-mix, road mix (mixed in place) ae 
and surface treatment work. 

BARBER BRAND LIQUID ASPHALTS 

For cold surface treatment—for hot surface treatment. 

BARBER BRAND WINTER COLD PATCH 

A cut-back arphalt for use in patching and maintenance work in “. 
cold weather. 

GENASCO CRACK FILLER 

For maintenance of concrete roads. 

GENASCO BLOCK AND JOINT FILLER 

For brick and granite block streets. 

CURCRETE 

An emulsified asphalt for curing concrete highways. 
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LIKE MANY STREETS IN AMERICAN 
CITIES, WASHINGTON STREET, HAVERHILL, 
MASSACHUSETTS, IS PAVED WITH TRINIDASCO 
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NEW EQUIPMENT 
AND MATERIALS 


New 12-Yd. Quarry Model Truck 

The Hug Co., Highland, Ill., has an- 
nounced the addition of the Model 99S 
to its present line of quarry models. The 
Model 99S is built along the same lines 
as the Model 99 which has proven to be 
a very successful quarry unit. 

The 99S is available with gas or Diesel 
power, has a maximum payload capacity 
of 40,000 to 44,000 Ibs. and is designed 
to handle power hoist bodies up to 12 
yard capacities. The standard engine is 
the Buda GF-638 gas engine with the 
Cummins HB-6 Diesel offered as optional 
equipment. Transmissions include a 4- 
speed unit and 3-speed auxiliary, giving 
a total of 12 speeds forward and 3 speeds 
reverse. 

The rear axle is the double reduction 
dual-drive type, equipped with equalizing 
beams and torque rods to properly dis- 
tribute the load over both axles and keep 
them in the same parallel plane. Tires 
are 12.75 x 20, single front and dual rear, 





Hug 12yd. Quarry Model 


and air brakes on all wheels are standard 
equipment. Standard equipment also in- 
cludes an all welded Hug steel cab and 
the unit is offered with various types of 
side and rear dumping bodies and hoists. 
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New FWD Truck for Highway 
Maintenance Work 


The Model HG, newest of the FWD 
four-wheel drive line of trucks, and de- 
signed especially for highway mainten- 
ance work, has just been announced by 
the Four Wheel Drive Auto Co. of Clin- 
tonville, Wis., and Kitchener, Ont., 
Canada. 

Attractively streamlined within the 
bounds of practicability, the new unit is 
of rugged construction, and built to with- 
stand grueling operating conditions en- 
countered in maintenance work. 

Among the features of the new main- 
tainer unit is the construction of the 
patented FWD transfer case for this par- 
ticular model. The case has been built so 
that a clearance of 23 in. under the driv- 
ing mechanism permits the installation 
of an underbody scraper, or other under- 
body maintenance equipment. 

Speed in high gear, with engine gov- 
erned at 2,500 rpm, and standard tires as 
equipment, can reach 37.4 miles per hour, 
according to FWD engineers. Five speeds 
forward, and one reverse, and a transmis- 
sion of selective sliding gear type are 
other features. 








Model HG Four Wheel Drive Truck 


The unit has a rated capacity of two 
tons, and a gross rating of 16,000 lbs. The 
chassis weight (dry weight) is 6,530 Ibs. 
with cab included. A wheelbase of 156 
in. is standard. With bore and stroke of 
41% in. x 4% in., and a piston displacement 
of 381 cu. in. the 6-cylinder FWD 6-MK 
motor develops 85 HP at 2,500 rpm. 

The center differential is of the design 
exclusive with trucks of FWD manufac- 
ture. This device, of conventional bevel 
gear type, compensates for the difference 
in distance traveled between the front 
and rear axles. The front axle is of the 
full floating, bevel gear type, with ball 
and socket in the front axle housing, 
enclosing universal joints. The rear axle 
is also a full floating, bevel gear type. 

Brakes include a 4-wheel hydraulic 
set, operated by a vacuum booster, and 
a parking set, of the external contracting 
type, operating on the transmission, with 
braking action on all four wheels. The 
wheels are the ventilated disc, Budd type. 

Tires are 7.50 x 20 in., with singles 
mounted on front wheels, and duals, rear. 

The electrical equipment has a six-volt, 
starting and lighting system, dash light, 
tail light, headlights mounted on the cowl 
for efficient night maintenance, and elec- 
tric horn. 


New 105 Cu. Ft. Compressor 


A new model in the line of the Davey 
Compressor Co., Kent, O., is a 105 cu. ft. 
side-by-side trailer. “Compactness” is 
the outstanding characteristic of this unit 
which is 62 in. high, 65 in. wide and 114 
in. long. It is claimed to be especially 
adapted for use where a high degree of 
portability is essential and can be towed 





New Davey 105 cu. ft. Compressor 





Roads and _ Streets 


behind a car with ease. Pneumatic tires 
are standard equipment. It is available 
in either single or two stage design with 
no difference in price. 
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New Crawler Tractor Has Rubber 
Track 

A new track laying tractor having a 
rubber track and stated to be capable 
of road speeds of 25 miles an hour or bet- 
ter has been announced by the Marmon- 
Herrington Co., Indianapolis, Ind. 

The new tractor utilizes the B. F. Good- 
rich new type of track with Marmon- 
Herrington patented suspension. The 
special track is a continuous band of rub- 
ber, smooth on the inner surface and with 
adequate traction lugs on the outer sur- 
face. It is claimed it cannot stretch or 
lost its shape because it has a core of from 
20 to 30 endless, flexible wire steel cables 
gripped at intervals by the track guide 
and drive lugs. The drive sprockets im- 


part their power directly to the cables 
and the rubber is used only as a cushion- 
ing medium and not to transmit power. 
The unit has ease of operation and ex- 
cellent riding quality. Road shocks are 
cushioned by an unusual and exclusive 





New Marmon-Herrington Tractor 


Marmon-Herrington spring suspension 
which is self-dampening and which elimi- 
nates rocking, pitching and galloping. 
Operation has been perfected to make 
finger-tip control adequate and the rolling 
resistance of the unit has been reduced 
to the point where a brake is necessary. 

Steering clutches are a new type, fully 
air-cooled and operated mechanically 
with an auxiliary servo-booster system. 

It is claimed the tractor can be pivot 
turned either from a standing position 
or from the highest forward speed in per- 
fect safety. Its center of gravity is so 
low that the unit can be turned on the 
face of any hill it will climb and while 
it may slip sideways it does not turn over. 
Special welded steel hull is watertight, 
allowing operation in more than 36 in. 
of water. 

Servicing the tractor has been made un- 
usually easy through an extensive use of 
standard automotive parts. Each part, 
including the engine is easily accessible. 
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HIGHWAYS BUILT AND MAINTAINED 











Power shovels such as the Bucyrus-Erie 10-B 
used by the Stephenson County, Illinois, 
Highway Department are only one of the 
many kinds of road-building and road- 
maintenance machinery powered by Her- 
cules Engines. Both contractors and high- 
way departments have long known that 
the name Hercules means efficient, econom- 
ical, dependable power for mixers, ditchers, 
pavers, rollers, scarifiers, scrapers, snow 


WITH H ERCU LES POWER 





plows, sweepers and other equipment to do 
every kind of highway job. The broad range 
of Hercules Engines and power units—both 
gasoline and Diesel—includes a type and 
model applicable to powered machinery in 
every phase of industry. Hercules’ leadership 
is equally pronounced in automotive, agri- 
cultural, oil field, marine and industrial fields. 
Hercules has been building heavy-duty en- 
gines exclusively for more than twenty years. 


HERCULES MOTORS CORPORATION, CANTON, OHIO 


America’s Foremost Engine Manufacturer 





HERCULES| 








© Power Plants from 4 to 200 H. P. 


























New Self Priming Pumps 


A line of self priming pumps has been 
added to the line of contractors’ equip- 
ment of the Construction Machinery Co., 
Waterloo, Ia. According to the announce- 
ment CMC “Dual Prime” pumps are 
modernly engineered in accordance with 
CMC practice of bringing the contractor 
speed in operation and portability plus 
ruggedness to stand the “gaff” of con- 
struction operations. Compactness is an- 
other feature recommending these units 
to the contractor. 

Several interesting features of CMC 
pumps are mentioned in the announce- 
ment. Dual priming jets with simplified 
recirculation control, and highly efficient 
impeller and volute assures maximum 
performance. The three blade trash type 
impeller, the CMC “Permaseal,” flanged 





The 15M Pump 


suction and discharge connections, ad- 
justable impeller, and close coupled con- 
struction, are additional features. 

This new line of pumps will be avail- 
able in all standard sizes from 2 in. to 6 in. 
inclusive. In addition, there will be a 
light weight model. Literature and com- 
plete information may be secured by re- 
quest from Construction Machinery Co., 
Waterloo, Ia. 
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New Traffic Line Marker 


A new traffic line marker has been 
placed on the market by the Lewis 
Manufacturing Co., Decatur, III. 

The machine has a high-speed pressure 
fan, driven by a small gasoline motor. A 
gear type pump delivers the paint from 
the tank to the air nozzle, where a power- 
ful blast of air from the fan breaks the 
paint into a mist and drives it forcibly 
onto the pavement. This is stated to not 
only bond the paint to the pavement, but 
the air blast also clears dirt and other 
loose material from the surface to be 
painted, thereby laying the paint on the 
clean surface. The machine is easily oper- 
ated by one man and it stated it will lay 
a line at an average speed of from two to 
four miles per hour, the line being from 3 
to 8 in. in width, as desired. Short lines 
to the curb are laid as easily as long lines. 








Lewis Traffic Line Marker 


The shoes are so set that these lines can 
be laid up to the curb. 

The Lewis Manufacturing Co. also has 
introduced a portable electric automatic 
traffic signal, which provides a safe, effi- 
cient and inexpensive method of con- 
trolling the traffic adjacent to schools. 
Being portable, it is removed at such 
times as not in use, and leaves the street 
unimpeded for traffic. 

The General Iron & Steel Corp., 109 
Crosby St., New York City, are exclusive 
eastern distributors for the Lewis Mfg. 
Co. 
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Skip-Pipe for Sub-drainage and 
Underdrains 


Skip-pipe, a sloping cradle invert pipe 
for sub-drainage or under drains has 
been announced by the Dimmick-Mosher 
Products Company, 120 Boylston St., Bos- 
ton, Mass. The pipe is a cast iron product. 
The lower half of the drain is a true 
semi-circular section of cast iron pipe. 
Super imposed on the section and cast 
integral is a cradle invert, which slopes 
from bell end to spigot end. The drain 
operates without head or hydrostatic 
pressure. No head is built up. 

The pipe is the result of extensive re- 
search and tests by experienced engineers 
thoroughly familiar with the problems 
of sub-drainage of highways, railroads 
(freight yards and right-of-way), air- 
ports, ball parks, golf courses, recreation 
fields and playgrounds, and, in fact, any 
open area where complete and quick 
drainage is necessary. 


Roads and Streets 

The method of laying the pipe is as 
follows: After the pipe has been laid 
and has received the inspection and ap- 
proval of the engineer, clean gravel, or 
broken stone filling, all passing a 3 in. 
sieve and retained on a 3% in. sieve (un- 
less otherwise stated on the plans in 
which case the plans shall govern) is 
placed carefully, so as not to displace the 
pipe or joint covering around and over 
the pipe to within 12 in. of the finished 
ground surface. The upper 12 in. of the 
trench is then filled with suitable ma- 
terial of either the porous or impervious 
type as shown on the plans or as directed 
by the engineer. Stone and any other 
surface filling shown on the plans is 
tamped firmly. 
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New Federal Trucks 


Twelve new Federal Truck models are 
being introduced for 1938 by Federal 
Motor Tank Co. of Detroit. The new 
models, ranging from %4-ton to 5-ton 
capacities, round out Federal’s 1938 line of 
29 models, .including conventional and 
cab-over-engine types, which embrace 
virtually every commercial transportation 
requirement. 

The new models are powered by a wide 
range of Hercules truck engines designed 
exclusively for commercial vehicle use. 
Features common to all 6-cylinder en- 
gines powering Federal trucks are 214-in. 
seven-bearing crack shafts with electric- 
ally hardened bearing surfaces, large full 
length water jackets, positive gear driven 
water pumps, force feed lubrication, wide 
face, silent timing gears, air-cleaners, 
oil filters and governors. An oil bath air- 
cleaner is standard on all models with 
tonnage capacity of 2-344-tons and up- 
ward. 

Four-speed transmissions are standard 
on all models under 3-4%4-ton capacity. 
Models of 3-414-ton capacity and over 
have five-speed transmission. The latter 
equipment is optional on all models of 
14%4-2%4-ton ratings and over. 

Large four-wheel hydraulic brakes are 
standard equipment throughout the Fed- 
eral line. All units of 2-314-ton capacity 
and over are equipped with vacuum 
power boosters. Rear axles of all new 
models are Timken full-floating bevel- 
drive type. Two-speed axles are avail- 
able as special equipment. Oversize “fish 
belly” type frames are used in all models. 
Other important mechanical features are 
roller bearing universal joints, fore 
shackled front springs and rubber bushed 
spring eyes requiring no _ lubrication. 
Cast-steel wheels are standard on all 
models. 
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ANDERSON WVDod ff SPREADER 


LSO MADE WITH 
BELT DRIVEN TYPE ( aneRNDENT ENGINE DRIVE 





Built Especially for Sanding Icy Roads! 


The Anderson Spreader is suspended entirely from the truck 
tail gate making the speed of the truck governed only by 
traffic conditions. It has the additional advantages of com- 
pactness, the least weight, plus every operating feature. 


Sanding is done at least possible cost due to elimination of waste, 
faster truck travel, lower initial cost and a neg- 
ligible amount of maintenance. 


This spreader has exclusive features in its pat- 
ented method of keeping the disc in a horizontal 
lane, whether truck body is inclined or horizon- 
tal. No hand manipulation is necessary. Self- 
lubricating and anti-friction bearings are used 
throughout, together with hardened steel and 
bronze spiral gears in a completely sealed alumi- 


@ Built particularly for the most economical sand- anh Say Get eam. 


ing of icy roads. DEALERS ALMOST EVERYWHERE 


ANDERSON ENGINEERING CO., 83 BINNEY ST., CAMBRIDGE, MASS. 


ALSO MFRS. OF PATENTED TRACTOR SIDEWALK PLOWS AND TRUCK PLOWS. 


Serving scattered jobs from scattered sources of supply called for this high-speed 
MICHIGAN TRUCK DRAGLINE, which has reduced unproductive time between 
locations, and is loading more trucks per day. Besides cutting operating costs, this 
MICHIGAN has increased operator efficiency by eliminating fatigue... 


MICHIGAN Accessory Equipment gives owners several machines in one- - 
DRAGLINE, ns [Os CRANE, CLAM and TRENCH-HOE- at minimum cost! 


MAKE YOUR SMALL JOBS PAY AND YOUR BIG JOBS PAY MORE 











MICHIGAN POWER SHOVEL roy Benton Harbor, Mich. 








METERE 
Vacuum CONTROL 


Skill of the operator—not his en- 
durance—hangs up records of big 
yardage moved with the Buckeye 
Yo, Ye or ¥% Yard Clipper. Every 
movement of the Buckeye Clipper 
is controlled by finger-tip pressure 
on easy operating vacuum control 
levers. Swing, travel and hoist 
simultaneously if the job calls for it. 


Ease of control is matched by de- 
pendable performance. The new 
METERED VACUUM CONTROL 
SYSTEM of the Buckeye Clipper is 
unaffected by changes in tempera- 
ture, by small leaks, or water in the 
lines. Do not confuse this control 
system with hydraulic or air pres- 
sure systems. Write for complete 
information before you buy any 
excavator. 


SHOVELS - CRANES - TRENCH HOES 
CLAMSHELLS - - DRAGLINES 


BUCKEYE TRACTION DITCHER CO 
FINDLAY, OHIO 











New 4-Cylinder Diesel Series 


As a further step in its program to make 
available a complete line of high-speed 
Diesel engines, paralleling in performance 
and installation dimensions Hercules 
gasoline engines of similar displacement, 
Hercules Motors Corporation, Canton, O., 
has announced the series “Doo” 4-cylin- 
der Diesels. 

Of neat, compact design, the new “Doo” 
series has been developed particularly 
for use in commercial vehicles of smaller 
and more popular sizes as well as for a 
wide variety of industrial, agricultural, 
oil field and marine applications. Three 
models of the new series have been pro- 
duced. The smallest, the “Doob” has a 
bore of 334 in. and a stroke of 4% in. 
with the total piston displacement of 
198.8 cu. in. The “Dooc” has a bore of 
4 in. and a 4% in. stroke with 226.2 cu. in. 
displacement and the “Dood” has a 4% in. 
bore and 41% in. stroke with a 255 cu. in. 
displacement. 

The “Doob” is rated at 62 H.P. and the 
“Dooc” at 70 H.P. at an engine speed of 
2600 R.P.M. At 1600 R.P.M. the “Dood” 
develaps. 56.5 H.P. 

Engines of the new series are inter- 
changeable from an installation stand- 
point with the Hercules “00” series of 
gasoline engines, allowing manufacturers 
to supply either gasoline or Diesel engines 
in their equipment without any mounting 
complications. This follows Hercules’ 
practice in the three larger series of Diesel 
engines and their companion gasoline 
models. 


WITH THE 
MANUFACTURERS 


Baker Equipment Engineering Co. 
Moves Into New Plant 


The Baker Equipment Engineering Co., 
Summit and Rockbridge Sts., Richmond, 
Va., has moved into its new plant at 
Richmond. The plant has 65,000 sq. ft. of 
floor space. The company manufactures 
Baker trailers, commercial bodies and 
public utilities bodies. It also is distribu- 
tors for the following: 

Gar Wood dump bodies and hoists, Gar 
Wood gasoline tanks, Wayne all-steel bus 
bodies, Mead-Morrison winches and der- 
ricks, Timken 3rd axle units, Timken 2- 
speed axles, Timken trailer axles, Utility 
3rd axle units, Olson wheelbase exten- 
sions, Watson-Brown-Lipe transmissions, 


v 
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Orrville sleeper cabs, Universal high-lift 
coal bodies, power take-offs and drives, 
Mason commercial bodies, Mifflinburg 
commercial bodies, Vel-Vac power 
booster equipment, helper springs. 


v 


A. T. Cox Made Manager 
of Lincoln Tri-Cities Office 


The Lincoln Electric Co., manufacturers 
of arc welding equipment, Cleveland, O., 
announces the appointment of Arthur T. 
Cox., Jr., as manager of its Tri-Cities 
welding sales-engineering office, located 
at Moline, IIl., effective Nov. 1. Mr. Cox 
formerly worked in the company’s Chi- 
cago office. The Tri-Cities office is lo- 
cated at 1205-09 Fourth Ave., where vari- 
ous models of the new “Shield-Arc 
S.A.E.” welders are on display together 
with latest developments in arc welding 
electrodes and supplies. Mr. Cox is suc- 
ceeding Mr. J. B. Flock, who is taking a 
year’s leave of absence. 


v 


J. A. Schallenberg, 
Assistant Comptroller of Worthington 


Effective Oct. 1, 1937, Mr. J. A. Schal- 
lenberg is appointed Assistant Comptrol- 
ler of Worthington Pump and Machinery 
Corporation, Harrison, N. J. Mr. Schal- 
lenberg has served the Corporation in 
various capacities in the Treasury and 
Accounting Departments during the past 
twenty years and is exceptionally well 
qualified for this position. Since 1930, he 
has served as Special Representative of 
the Treasury and Accounting Depart- 
ments, with headquarters in Paris, France, 
and while the affairs of the foreign sub- 
sidiary companies will continue to have 
his attention, the major portion of his 
time will now be devoted to the Parent 
Corporation. 

v 


New Hypressure Jenny Distributors 

The Homestead Valve Manufacturing 
Co., Inc., Corapolis, Pa., has appointed the 
following as distributors of Hypressure 
Jenny, the steam vapor spray cleaner: 

The Gibson Co., 433 No. Capital Ave., 
Indianapolis, Ind.; The Keyes Co., 115 
West 5th Street, East Liverpool, O.; Min- 
neapolis Iron Stores Co., 512 No. Wash- 
ington Ave., Minneapolis, Minn.; Dyke 
Motor Supply of Akron, 372 South Broad- 
way, Akron, O.; Canton Hardware Co., 
122 Third Street, N.W., Canton, O. 





New Plant at Richmond, Va., of Baker Equipment Engineering Co. 
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ADAPTABLE — The Insley Type K Excavator is 
easily adapted to a variety of work. Used as a crane 
it will handle an extra long boom efficiently. It is 
speedy, powerful and sturdy. Interchangeable at- 
tachments. Write for complete details on this 
versatile excavator. 


Easily handled by one man 


) AT LAST! 


For Safe Streets .. 
A sturdy, inexpensive disk-type 
spreader for sanding and cinder- 
ing icy streets and highways. 


Pneumatic wheel. Gear-driven 


disk. Easy to operate. Works equally well forward or backward. 


THE MODEL 8S SPREADER 
Send today for Bulletin 1037 


Good Roads Machinery Corporation 
Kennett Square, Pa. 








DUMPS on the run! 


No waiting to elevate the body for dumping . . . dumps on the run. . . doors close on 
the run... no delays to the truck fleet... no waiting for its turn. The Insley 5-yard 
Semi-Trailer with the popular-priced trucks hauls twice the yardage per day at half the 
yardage cost. A money-saver and a profit-maker, job-tested and approved by contractors. 
Ask for complete details. INSLEY MANUFACTURING CORP., Indianapolis, Ind. 














@ KNOW BEFORE YOU BUY 
how and why the Easy-Writing 
Royal saves time and money. 
Phone for a free 10-day DESK 
TEST in your office. No obligation. 
ROYAL TYPEWRITER CO., INC. 


2 PARK AVENUE, NEW YORK 


Branches and Agencies the World Over 


ROYAL 


WORLD'S NO. 1 TYPEWRITER 
22S SS LL 


McLaughlin Appointed District 
Manager Davey Compressor Co. 


Appointment of L. J. McLaughlin as 
Mid-Western District Manager of the 
Davey Compressor Co., Inc., Kent, O., was 
announced recently by President Paul H. 
Davey. McLaughlin, who brings a back- 
ground of more than 20 years equipment 
experience to his new position, was for- 
merly sales manager of the Hug Truck Co. 
Prior to that he served in a similar ca- 








pacity with the Red Star Products Co., 
| Ine. 


v 


| Gar Wood Features Operating 
| Miniatures and Truck Equipment 
_at Newark Show 


Gar Wood Industries, Inc., of Detroit, 
Mich., displayed a representative line of 


| motor truck equipment which includes 
| Gar Wood hydraulic hoists and bodies, 
| winches, 


cranes, polo derricks, and 





W. H. Hammond, Sales Manager Hoist and Body Division of Gar Wood 
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previously connected with the Norwalk 
Iron Works of Norfolk, Conn. as chief en- 
gineer and later with the Ingersoll Rand 
Co. He is a member of the AS.ME. 
Committee which establishes the codes 
for Unfired Pressure and External Pres- 


sure Vessels. 
v 


W. L. Rickard Dies 


William L. Rickard, President of Rick- 
ard & Co., Inc., Advertising Agency, New 
York, N.Y., died Oct. 5. 








Industries, Inc., and a Miniature of the Hydraulic Hoist and Dump Body 
Assembly. 


streamlined tanks, at their exhibit at the 


| Fourth Annual National Motor Truck 


Show, Center Market Building, Newark, 
N. J., Nov. 6 to 12. 

Two, hydraulically-operating minia- 
tures of Gar Wood hoist and dump-truck 
body assemblies were featured. The two 
miniatures were used to demonstrate the 
operating principle and sales features of 
these Gar Wood products. One of the 
miniatures showed the heavy-duty, T44 
Boulder Dam type of body with dual 
telescopic hoists; the other miniature 
consisted of a C12 body and D6 hoist and 
has a specially-designed glass cylinder 
supplanting the steel cylinder, for obser- 
vation purposes. 


| Sullivan Appoints Limont Manager 
| Compressor Division 


Alexander W. Limont, Jr., has been ap- 
pointed manager of the Compressor Di- 
vision of Sullivan Machinery Co. at 
Michigan City, Ind. Mr. Limont has 
broad knowledge and experience in com- 
pressor problems. He has been respon- 
sible for the development and application 
of compressors for many special uses and 
has had exceptional opportunity for judg- 
ing them from the users’ point of view. 
He comes to the Sullivan Machinery Co. 
from the E. I. Dupont de Nemours organi- 
zation with whom he has been associated 
for the past nine years. Mr. Limont was 


Ransome Appoints Representative 
in Oregon 

Western Steel & Equipment Corp., 734 
N.E. 55th St., Portland, Ore., has just been 
appointed as District Representative for 
the entire line of Ransome Concrete Ma- 
chinery Co., in the Oregon territory. 

v 


General Iron & Steel Corp., Eastern 
Distributors for Lewis Mfg. Co. 


The General Iron & Steel Corp., Wm. 
Appleby, President, 109 Crosby St., New 
York, N. Y., has been appointed exclusive 
eastern distributors for the line traffic 
marking machines and street and traffic 
safety equipment of the Lewis Manufac- 
turing Co., Decatur, Il. 


v 


McNutt Joins Bert S. Gittins Advertis- 
ing Agency 

George C. McNutt has joined Bert S. 
Gittins, Advertising, Milwaukee, Wis., to 
help handle the agency’s industrial ac- 
counts. For the past 2% years he was 
advertising and sales promotion manager 
of R. G. LeTourneau, Inc., Peoria, IIl., 
manufacturer of heavy construction 
equipment. Previous to that, Mr. McNutt 
conducted his own advertising agency 
and did free lance work on the Pacific 
Coast for a number of road machinery 
manufacturers and construction maga- 
zines. 
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END SLIPPERY ROAD 
Quickly—Economically 


Here is the most simple and effi- 
cient sand and abrasive spreader 
ever built. The entire unit hangs 
from the back endgate of your 
truck like an outboard motor. No 
special installation fittings re- 
quired. Spreads sand, calcium 
chloride, cinders or other abra- 
sives quickly and evenly at any 
speed or while truck is backing 
up. Write today for full specifi- 
cations. 

AUBURN METAL PRODUCTS COMPANY 
AUBURN INDIANA 
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——gy, JAEGER SPER 


i 
 N TRAILER 
; \ MIXERS 


Trail at 35 m.p.h. on 
Timkens and pneumatic 
tires —5 to 7 seconds 
loading, 7 second dis- 
charge of stickiest dry 
concrete. End dis- 
charge cuts placing 
costs, pours direct into 
forms. Get our prices, 
all sizes 34S to 56S, 
latest type Tiltirig and Non-Tilt mixers. 


THE JAEGER MACHINE COMPANY 
223 Dublin Avenue Columbus, Ohio 










































FRONT END SNOW PLOWS 
FOR INDUSTRIAL TRACTORS 


Write for Circular on types, sizes and prices 


ELKHART White MI. Co. INDIANA 


























SNOW PLOWS 


FOR MOTOR TRUCKS AND TRACTORS 


The 29-year-old Baker line offers a wide choice from 
21 models of truck plows for heavy and light trucks 
as well as many models for large and small tractors. 
You can depend on a Baker. 


Send for Snow Plow Catalogs 


THE BAKER MANUFACTURING CO. 
506 STANFORD AVE. SPRINGFIELD, ILL. 
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Quick Job of Moving Harvester's 
General Offices 


One of the largest moving jobs in Chi- 
cago in ten years took place the week-end 
of Oct. 8 to 10 in the transfer of the 
International Harvester Co. general offices 
from 606 South Michigan Ave., Chicago, 
to a 23-story building at 180 North Michi- 
gan. The wcrk was begun after office 
hours Friday, October 8, and was com- 
pleted by 1 P.M. the following Sunday. 
More than 300 van loads of furniture and 
equipment for an office personnel of ap- 
proximately 1,000 were moved during 
Friday and Saturday nights and Sunday 
forenoon. 

The new Harvester quarters, at the 
southwest corner of Michigan Ave. and 
Lake St., are in what has been known 
as the Lake-Michigan Building but which 
has been renamed the Harvester Build- 
ing. 

Studied and planned for months, the job 
of moving the Company’s equipment in 
so short a time required a crew of 100 men 
from the Werner Bros.-Kennelly Com- 
pany, the moving contractors, and a detail 
of 60 from the Harvester Company. For 
an undertaking of its type and magnitude, 
it probably set a record in time conserva- 
tion. 

Erected in 1927, the new Harvester 
Building was bought by the Harvester 
Company in February, 1936, and within 
the last several months has been exten- 
sively remodeled inside for most efficient 
utilization of floor space and for promot- 
ing the comfort and guarding the health 
of Harvester employes. 


v 


Waukesha Appoints Schulze 
Assistant Sales Manager 


Appointment 
of F. C. Schulze 
to the post of 
assistant sales 
manager has 
been an- 
nounced by the 
Waukesha Mo- 
tor Co., Wau- 
kesha, Wis., as 
a part of their 
sales depart- 
ment expansion 
program. 

This appoint- 
ment is’ the 
culmination of ten years of thorough 
ground work in most every department 
of the company. Mr. Schulze became as- 
sociated with Waukesha in 1928, and be- 
gan his training in the plant, spending 
a few months on each of several machine 
shop and assembly line jobs. His next 
step was to the purchasing department 
which experience is of much value today 
in enabling him to understand client 
problems. And his intimate knowledge 





F. C. Schulze 


of plant procedure comes from the sev- 
eral years spent in plant maintenance as 
assistant to the superintendent of this 
activity. 

Mr. Schulze joined the sales department 
four years ago, and since then he has 
been active in sales direction and or- 





ganization. Besides his inside training, 
he has spent some time in the field with 
users of Waukesha engines. 

Mr. Schulze is a native of Beaver Dam, 
Wis., and received his early schooling 
in that city. He attended Carroll College, 
Waukesha, where he was active in ath- 
letics, receiving all state honors for three 
consecutive years in both football and 
basketball. He came to Waukesha Motor 
Co. shortly after his graduation, and has 
been with them continuously since that 
time. 

v 


Marmon-Herrington Purchases 
New Plant 


Purchase of the modern factory build- 
ings and 16-acre tract of Duesenberg, Inc., 
at West Washington and South Harding 
Sts. in Indianapolis, Ind., as the new home 
for the Marmon-Herrington Company, 
manufacturers of all-wheel-drive motor 
vehicles, has just been announced by 
Walter C. Marmon, chairman of the board 
of directors. 

The company will move from its pres- 
ent location in the old Nordyke-Marmon 
plant at York street and Kentucky Ave- 
nue and plans to be in full production 
of Marmon-Herrington products in its 
new quarters by Dec. 1. There will be 
no interruption of operations during the 
removal period, however. 

The property is excellently located for 
manufacturing, being at the junction of 
the Big Four and Belt railroads. There 
are two large brick and structural steel 
factory buildings and a large 2-story, 
fireproof office building on West Wash- 
ington St. The assembly line of the 
Marmon-Herrington Co. will occupy the 
building frontage on West Washington 
St. and the concern’s machine shop and 
experimental laboratories will be in the 
building on South Harding St. 

Additions will be constructed to meet 
the requirements of the new owner as 
needed. The Marmon-Herrington Co. 
will take over machinery and equipment 
now in the plants besides installing all 
its present equipment in the new location. 


Vv 
Death Takes P. C. Brooks, 


Fairbanks-Morse Executive 


Percy C. Brooks, former executive vice- 
president of Fairbanks, Morse & Co., 
Chicago, IIl., died at his home in Chicago 
Oct. 15 after a lingering illness of about 
a year. He was 65 years old. 

Mr. Brooks started his business career 
with the Atlantic Machine Works fol- 
lowing his graduation from the Georgia 
School of Technology in 1891. In 1898 he 
began nearly 40 years’ association with 
Fairbanks, Morse & Co., as assistant to the 
general manager at Beliot, Wis. Sharp 
attention to details and a keen power of 
analysis won him prompt and continuous 
advancement. He became manager of the 
Beloit plant, and when Canadian Fair- 
banks-Morse was organized and a large 
factory built at Toronto in 1905 he was 
appointed general manager. Four years 
later he was made vice-president of the 
Canadian enterprise. 
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At the outbreak of the war in 1914, Mr. 
Brooks converted his factory into a mu- 
nition works for the British Govern- 
ment. Using a system of continuous 
operation on six-hour shifts, employing 
over 6,000 men and women, he built up 
an organization so skilled and thorough 
and a plan of operation so intensive that 
his plant produced over five million shells 
(3.3 and 8 in. diameter)—many more than 
any other factory in the United States or 
Canada. His efforts were rewarded by a 
visit and compliments from British Roy- 
alty. 

After the war Mr. Brooks was trans- 
ferred to St. Johnsbury, Vt., as vice-presi- 
dent and general manager of E. & T. 
Fairbanks Co. Later he was made presi- 
dent of this company, a position he held 
for about ten years. He was president 
also of E. & T. Fairbanks & Co., Ltd, 
Canada, and had supervision of the com- 
pany’s plant at East Moline, Ill. His was 
the task of supervising the acquiring of 
E. & T. Fairbanks Co. assets by Fair- 
banks, Morse & Co. In 1930 Mr. Brooks 
was transferred to Chicago as executive 
vice-president, a position he relinquished 
a few. months before his death. 

Despite the many responsibilities placed 
upon him, he managed to pursue with 
energy his favorite hobbies, golf and 
music. 


v 


E. O. Jones Appointed Safety Director 
For Ethyl Gasoline 


Ellis O. Jones, Jr., of New York has 
been appointed to direct the safety ac- 
tivity of the Ethyl Gasoline Corporation 
on the West Coast with headquarters in 
Los Angeles. His field will be co-exten- 
sive with the Corporation’s Los Angeles 
Division, which embraces California, 
Arizona, Idaho, Nevada, Oregon, Utah 
and Washington, and of which S. M. 
Wagner is manager. Mr. Jones has been 
with the Ethyl Corporation since 1932, 
serving as field representative in West- 
ern New York and New Jersey. Latterly 
he has been in charge of safety work in 
the New York Division under the direc- 
tion of the Corporation’s Safety Commit- 
tee, of which O. B. Lewis is chairman. 
He has been active in carrying out the 
safety program of the American Petro- 
leum Institute and of the Philadelphia 
Safety Engineers Club. A graduate of 
Massachusetts Institute of Technology in 
the class of 1924, Mr. Jones was formerly 
connected with the Consumers Power 
Company of Jackson, Mich., and, as as- 
sistant sales manager, with the Bonney- 
Floyd Co. of Columbus, O. 


v 


Lincoln Electric Appoints Maichle 
Manager of Detroit Office 


Announcement is received from The 
Lincoln Electric Co., manufacturers of 
arc welding equipment, Cleveland, O., 
of the appointment of F. M. Maichle as 
manager of its Detroit arc welding sales- 
engineering office, effective October. Un- 
til his new appointment, Mr. Maichle was 
manager of the company’s Pittsburgh of- 
fice. 

Mr. Maichle studied at the United 
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THE 


Road Builders’ Library 


WALETTE PUBLISHING CO 


The Road Builders’ Library has been planned to 
give in a clear, concise form, the most up-to-date 
data available. In its six volumes you will find 
summarized the experience and practical knowledge 
of some of the most successful highway engineers. 
It is invaluable as a reference source for your NEW 
jobs. It tells how similar work was effectively and 
profitably handled elsewhere—pointing out what 
the limitations are and how results may best be 
obtained. It gives you useful calculations already 
worked out, tables, charts, and other useful data 
that provides a short-cut to Profit-Making. 


Examine This Library at Our Expense 


You cannot begin to judge ‘the value of these 
books in your work until you have seen them, ex- 
amined them, and put them to a practical test. 

Read the chapter headings, examine the charts 
and tables, and study the examples. Then if you 
feel, as we do, that this library is a truly valuable 
set of reference works, you may keep it by making 
a few small monthly payments. 

Glance through the brief summary of the contents 
of this timely library and then mail the coupon be- 
low and a complete set will be sent for ten days’ 
free examination. Here is your opportunity to pre- 
pare yourself to figure profitably on the new jobs 
this spring. 


Here Are the Contents in Brief: 


Economics of Construction 
Management 


By J. L. Harrison 


Contents: Origin of Profit-Financing 
Construction Work—Securing Business— 
Planning Operations — Purchasing the 
Material Supply—Central Office Respon- 
sibility vs. Responsibility of the Job 
Management—Cost Accounts and Records 
—Production Cost and Expenses—Con- 
trol of Expenses—Management of Pro- 
duction—Possibilities of Failure—Units— 
Labor as a Factor in Cost—Material 
—Operating Expenses — Depreciation— 
Equipment Replacement Problem—Finan- 
cial Statements. 


330 pages, 534”x8%”, blue cloth and 
gold, list price $3.75. 


Low Cost Roads and Bridges 
By Brown and Conner 


Sections: I. Design of Local High- 
II. Economics and Planning. 
Location, Design and Grading. 
IV. Untreated Surfaces. V. Bituminous 
Surface Courses. VI. Use of Concrete 
for Low Cost Roads. VII. Materials 
and/or Proprietary Mixes. VIII. Inter- 
pretation of Tests. IX. Equipment and 
Machinery. X. Maintenance. XI. Low 
Cost Bridges and Culverts. 
544 pages—Fully illustrated—$6.00. 


Handbook of Construction Costs 
By Halbert P. Gillette 


Contents: Engineering Economics— 
Prices and Wages—Hauling—Excavation 
Economics—Concrete Construction Dams, 
Reservoirs and Standpipes—Water Works 
—Water Treatment Plants—lIrrigation— 
Land Drainage—Sewers—Sewage Treat- 
ment—Garbage Disposal — Street Sprin- 
kling, Cleaning and Snow Removal— 
Roads and Pavements—Highway Bridges 
and Culverts — Railway Bridges—Steam 
Railways — Small Tunnels — Large Tun- 
nels—Bank and Shore Protection—Docks 
and Wharves — Building Construction— 
Engineering, Surveying and Overhead 
Costs—Miscellaneous Costs. 


1,734 pages, flexibly bound, fully illus- 
trated, list price $6.00. 


Costs—Unit Costs—Illustrative Problems 
in Type Selection. 


246 pages, cloth bound, fully illustrated, 
list price $5.00. 


Labor Costs of Construction 
By Frank L. Connor 


Earth Excavation and Transportation— 
Rock Excavation—Sheet Piling and Cof- 
ferdams—Wood and Concrete Piles— 
Concrete Costs—Concrete Form Costs— 
Steel Reinforcing —Structural Steel 
—Timber Work—Rough and Finished 
Carpenter Work — Brick and Tile— 
Masonry — Plastering and Plumbing— 
Painting—Sewers — Water Works—Con- 
crete and Other Paving Costs—Equip- 
ment and General Labor Expense. 





Economics of Highway 
Bridge Types 
By C. B. McCullough 


Contents: General Factors 
Controlling Type Selection— 
Fundamentals of Economics 
Analysis—Bridge Types—Gen- 
eral Discussion and First Cost 
Data — Short Space Super- 





$23.75 Library for $18.00 


TEN DAYS' FREE EXAMINATION 








structures — Longer Space 


ture ‘Typet = Miscellaneous GILLETTE PUBLISHING CO 


Type = a Lees 400 W. Madison St. 


Chicago, Ill. 
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States Naval Academy and from 1916 
to 1928 served the United States govern- 
ment as a naval officer. He was a mem- 
ber of the 1920 Olympic wrestling team 
and holds the rank of Lieutenant Com- 
mander in the United States Naval Re- 
serve. 


Prior to starting work for The Lincoln 
Electric Co., Mr. Maichle was sales engi- 
neer for three years for a steel company 
and sales manager 344 years for a manu- 
facturer of stoking machinery. He brings 
to his new position, extensive experience 
assisting industrial concerns in the ap- 
plication and use of electric welding. At 
the Detroit office, 10228 Woodward Ave., 
Mr. Maichle will be assisted by C. H. 
Buckmaster, J. F. Cunningham, N. B. 
Gilliland, T. A. Steel and F. E. Boucher. 


v 


NEW LITERATURE 


Tests of Steel Columns—Bulletin No. 
292, “Tests of Steel Columns,” by Wilbur 
M. Wilson, which has just been issued by 
the Engineering Experiment Station of 
the University of Illinois, contains a re- 
port of a series of tests of steel columns of 
different types that have been made from 
time to time during the past six years. 
The specimens and the funds with which 
to meet the direct expenses of the investi- 
gation were contributed by the Chicago 
Bridge and Iron Company. 


The columns were grouped as follows: 
Thin cylindrical shells, laced channels, 
and angle struts. 


The investigation of thin cylindrical 
shells as columns was fairly comprehen- 
sive. The results obtained indicate that, 
for cylindrical shells fabricated with butt 
joints, straight and free from other geo- 
metrical imperfections, the “wrinkling 
stress” (the ultimate load divided by the 
area of a transverse section) for plates %4 
in. or more in thickness will be equal, 
approximately, to the yield point of the 
material, if the latter is 33,000 lb. per sq. 
in. or less, and if the ratio t/R is 0.015 
or more, where t is the thickness of the 
shell wall (plate) and R is the mean 
radius of the shell. 


The usual design formulas for the more 
conventional types of steel columns would 
appear to be applicable to cylindrical 
shells fabricated with butt welds and 
loaded as columns if the plate is % in. or 
more in thickness, and if the ratio t/R is 
0.015 or more. 


While the investigation of the other 
types of columns tested was less compre- 
hensive, the tests of four laced-channel 
struts apparently indicated that the light 
lacing provided was effective in making 
the two channels act as a unit, and that 
the unit stress developed by the struts, 
which had an L/r ratio of 119, was 84 per 
cent of the yield-point strength of the 
material. 


Until March 15, 1938, or until the sup- 
ply available for free distribution is ex- 
hausted, copies of Bulletin No. 292 may 
be obtained without charge upon applica- 
tion to Engineering Experiment Station, 
Urbana, III. 





New Pressed Steel Frame Mounted 
Pumps—A new line of pressed steel frame 
mounted ball-bearing centrifugal pumps 
is described in recent literature issued by 
Worthington Pump and Machinery Cor- 
poration, Harrison, N. J. Available for 
belt or motor drive, these type CF pumps 
are suitable for handling capacities from 
10 g.p.m. to 300 g.p.m., at heads from 10 
ft. to 120 ft. Interesting sectional views of 
these pumps included in the bulletins 
illustrate the new YU type pressed steel 
frame. Equipped with two grease-lubri- 
cated ball bearings, these modern single- 
stage units should serve a wide range of 
uses. Bulletin W-310-B7 covers the belt- 
driven units and W-310-B8, the motor- 
driven. 


Soil Stabilization—The American Road 
Builders’ Association has recently issued, 
as Bulletin No. 47, a symposium on soil 
stabilization, containing reports by lead- 
ing authorities in this field of highway 
work. Subjects covered in the bulletin, 
and their authors, include: “Role of Soil 
Binders and Aggregates in Soil Stabiliza- 
tion”, by C. A. Hogentogler, Senior High- 
way Engineer, and James A. Kelley, 
Junior Highway Engineer, U. S. Bureau 
of Public Roads, Washington, D. C.; “Road 
Stabilization”, by L. L. Allen, Assistant 
Maintenance Engineer, Minnesota State 
Highway Department, St. Paul, Minn.; 
“Stabilization with Aggregates, Binder- 
Soil and Calcium Chloride”, by Fred 
Burggraf, Research Engineer, Calcium 
Chloride Association, Detroit, Mich. 
Copies of this bulletin may be obtained, 
without charge, from the Calcium Chlor- 
ide Association, 4145 Penobscot Bldg., 
Detroit, Mich. 


Vibrating Screens—A new bulletin il- 
lustrating and describing its Cedar Rapids 
Symons screens has just been issued by 
the Iowa Manufacturing Co., Cedar 
Rapids, Ia. It tells the complete story 
of these screens. Bulletin S.S. 1 is yours 
for the asking. 


Snow Plows—A new Good Roads snow 
plow catalog is now ready for distribution 
by the Good Roads Machinery Corpora- 
tion, Kennett Square, Pa. This is an 
attractive 68 page book, fully illustrating 
and describing the many types and models 
of Good Roads Champion snow plows, 
together with their distinctive features 
and various attachments. Write for your 
copy of Catalog No. 102. 


Portable Compressors—A 24 page cata- 
log entitled “Sullivan Plus Portable Com- 
pressors” is just off the press. Profusely 
illustrated, it fully describes the com- 
plete line of two stage portable air com- 
pressors manufactured by the Sullivan 
Machinery Co. and contains specifications 
and data of value to those concerned with 
application of air compressors and air 
tools to construction and maintenance 
work. Copies may be had from the 
Sullivan Machinery Co. at Woodland 
Ave., Michigan City, Ind. 


Reflector Buttons—A new catalog of its 
button reflector highway warning sig- 
nals has been issued by the Federal 
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Stamping and Engineering Corporation, 
15 Lafayette St., Brooklyn, N. Y. Various 
combinations of the buttons and instal- 
lations for particular purposes are illus- 
trated in colors. 


Handbook on Timber Construction— 
The Southern Pine Association has issued 
the 13th edition of its Standard Handbook 
on Timber Construction. This handbook, 
which has been the recognized data book 
on timber design for more than 25 years, 
has been popular with architects and en- 
gineers because of the complete manner 
in which it covers timber construction 
and also because of its handy, compact 
size. The new edition contains a number 
of additions to the former issues, includ- 
ing an explanation and all necessary 
working data on timber connectors, the 
modern efficient way of making a timber 
joint, on built-up columns, and on design 
of timbers where sheer stresses govern. 
Changes also have been made in many 
of the tables included in former editions, 
so that they more effectively meet the re- 
quirements of designers. Besides in- 
formation and data on all forms of lumber 
construction from joists, studs and 
sheathing to heavy timber structures this 
manual contains mathematical tables and 
formulae and data on steel members. In- 
cluded also are data on nails and bolts 
for designing purposes, a chart showing 
the standard grades of structural timber 
for designs based on stress designations ol 
the American Railway Engineering As- 
sociation, American Society for Testing 
Materials and American Association of 
State Highway Officials. The price of 
the manual has been reduced from $1.50 
to $1.00 per copy. It is available from the 
Southern Pine Association, New Orleans, 
La. 


Bituminous Pressure Distributor—The 
mechanical advantages of its new Model 
“TS” distributors are described in a bul- 
letin just issued by Littleford Bros., 454 
East Pearl St., Cincinnati. Various feat- 
ures of distributor are illustrated and 
described and specifications on standard 
equipment are given. Write for Bulletin 
M-17. 


Crushing Plants—The Austin-Western 
Road Machinery Co., Aurora, IIl., has is- 
sued a new bulletin on its C.E.P. crushing 
plants. The plants are illustrated and 
described and their specifications are 
given. Bulletin 1702 is yours for the ask- 
ing. 


Tractors—Two interesting booklets 
have been issued recently by the Cleve- 
land Tractor Co., Cleveland, O. One, 
is a 28 page publication covering the 
Cletrac “AG” streamlined tractor. Every 
feature of the tractor is explained and il- 
lustrated. Large, sectional views slice the 
tractor open for inspection. The othe: 
booklet “Around the World With Cletrac 
Crawler Tractors” shows Cletracs in hun- 
dreds of operations in the United States 
and in many corners of the world. Your 
copies of these booklets can be obtained 
by writing to the company. 
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TRAILERS LOWEST 


FOR EVERY HEAVY DUTY REQUIREMENT 
Single, Dual, Tandem and Multiple Axles PRICE 


November, 








Capacities from 5 tons up 7,000 GALLON 


vam C.R.JAHN CO. ‘snr || EAS 

















7 In JAEGER “SURE 


Exhibit in the December 
Be ee PRIME” PUMPS 
} Prime faster, pump full yolume, pump 


and January issues of 


Merchandise Your Road Show 
| 
ROADS « STREETS 


more hours. Sizes 2 b00'S i. 
~ 10”, capacities to 200,000 PH! 
Send for catalog. The Jaeger Machine 
Co., 223Dublin Ave., Columbus, O. 











COMPACT, PORTABLE 











Keep Roads Oyen ° Specify 


ANTHONY 
SNOW PLOWS 


Fast e Dependable . Safe 


ONG experience in ———- this type of equipment enables Anthony Com- 

pany engineers to design fast, dependable and safe snow plows. Anthony 
Snow Plows are efficient, 
quickly attached, and 
always ready to go. Send 
for our latest snow plow 
bulletin No. RS, just 
published. it will show 
you the man a 
of Anthony Cutting Edge 
Blade Plows. 


Modest or Pretentious= 





















pre ease it be a single room (as above) or an 
elaborate suite, you will find Hollenden guest 
rooms modern and up-to-the-minute in decorations, 
equipment and furnishings. We are completing a 
modernizing program which make Hollenden guest 
rooms as fine as any to be found in Cleveland. The 
location is ideal, the service excellent, the food of | 
the best and the prices moderate. Select the Hollen- 


@ Removes packed 
snow, drifts, ice, and 
slush. 






j Above: Anth R Ibi 
den on your next trip to Cleveland. | Oe Se en Gee 
Anthony V type snow plow. 
HOTEL HOLLENDEN 
A DeWitt Operated Hotete CLEVELAND R. F. Marsh, Mgr. Send for latest Snow Plow Bulletin, No. RS. 





ANTHONY CO., INC. - - Streator, Ill. 
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WELVE different types . . . Five Tons to Two Hundred 
Tae capacity ... Four to Sixteen Wheels ... Two to 
Eight Axles ... Designed to Avoid Highway Damage... 
Simplify your Heavy Hauling Problems... Write... 
LA CROSSE TRAILER & EQUIPMENT CO., Funk Blidg., La Crosse, Wis., U. S. A. 


SUBSIDIARY OF LA CROSSE BOILER COMPANY 
cnitneieahindinnieees 
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WANTED 


Men now calling on Municipal, County and State 
Police and Highway Departments, to add accounts of 
prominent manufacturers exceptional possibilities with 
fully protected territory to those who qualify. 

All replies will be held in Strict confidence. 

EPLY Box 109, % ROADS & STREETS, 
155 E. 44th St., New York, N . ¥. 











Canadian Manufacturer of Road Mainten- 
ance Equipment, established 1908, excep- 
tional Municipal, Provincial Governments 
and Contractor connections, coast to coast 
dealer hook-up, looking for additional lines 
to manufacture in whole or in part, on roy- 
alty basis for Canada. Communicate in first 
instance through Box 342, Roads and 
Streets, 400 W. Madison St., Chicago, Ill. 











WANTED 

MUNICIPAL SALES AGENTS 
To sell on  tliberal commission basis— 
Street Signs, Traffic Signs, Reflector Signs 
and Signals, Highway Beacon Lights, 
Parking Meters. 

MUNICIPAL STREET SIGN CO. 
233 Meeker Ave. Brooklyn, N. Y. 











WANTED 
EQUIPMENT DEALERS 

To sell, on a liberal commission basis— 
our “BERG” Concrete Surfacing Machines, 
— Hi-Way Surfacers, “BERG” Vibra- 
ors. 

THE CONCRETE SURFACING MACH. CO. 
4665 Spring Grove Ave. Cincinnati, Ohio 











Chicago Testing Lab., Inc. 
and affiliated 

Chicago Paving Laboratory, Inc. 

Consulting and Inspecting Engineers 
HUGH W. SKIDMORE GENE ABSON 
Materials, Processes, Structures, Consulta- 
tion, Inspection, Testing, Designs, Research, 
Investigations and Experts in Litigation. 


536 Lake Shore Drive Chicago 











Additional dealers required to rep- 
resent old established manufactur- 
er of asphalt plants and equipment. 
Reply by letter stating territory 
desired. Box 744, Roads and Streets, 
400 W. Madison St., Chicago, IIl. 














DO YOU LIKE YOUR 
ISSUES BOUND? 


The publishers have made arrange- 
ments with a reliable bindery so that 
you may send your back issues direct 
to them to have your Roaps AND 
Streets bound into volumes. Because 
of the business resulting from this 
arrangement you are given the benefit 
of the wholesale price of $2.25 per 
volume consisting of 12 issues. Very 
good quality—color green. If inter- 
ested write for particulars. Do not 
send issues to publishers. 
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\ HEN you install metal culverts 
you get strength . . . endurance 
... high drainage capacity .. . rapid 
installation . . . elimination of repair 
costs ... greater salvage value. These 
factors make metal culverts the most 
durable, practical and economical 
drainage structures. 
By specifying culverts fabricated 
from USS Copper Steel Galvanized 
Sheets you protect your investments 


in materials and installation costs. 
USS Copper Steel has the strength to 
support heavy loads and metallurgi- 
cal characteristics which time and 
experience have proven to be the best 
for durable culvert materials. 

In USS Copper Steel Galvanized 
Sheets the firm base of time-resisting 
copper steel is given added protection 
against corrosion by a tightly adher- 
ing heavy coating of commercially 





have high drainage 
capacity. They are 
quickly and easily installed. No special, heavy equip- 


METAL CULVERT 


ment is required . . . more reason to use these eco- 
nomical, long-lasting drainage structures. 


pure zinc — applied by the hot-dip 
process. The precision of methods 
employed in this process further 
lengthens the life of culverts fabri- 
cated from these strong, carefully- 
formed sheets. 

Metal culverts have very definite 
advantages. To be sure that you get 
all of them, specify that your culverts 
be fabricated from USS Copper Steel 
Galvanized Sheets. 


US'S COPPER STEEL GALVANIZED SHEETS 


CARNEGIE-ILLINOIS STEEL 


COLUMBIA STEEL COMPANY «< San 


TENNESSEE COAL, IRON & RAILROAD COMPANY 


United States Stee! Products Company, New York, Export Distributors 


Columbia Stee! Company, San Francisco, Pacific Coast Distributors 


CORPORATION 


Pittsburgh and Chicago 
Francisco 
Birmingham, Ala. 


UNITED STATES STEEL 














ROADS and STREETS 


With which have been merged GOOD ROADS and ENGINEERING & CONTRACTING 


Published Monthly by 


GILLETTE PUBLISHING COMPANY 


400 West Madison Street 
CHICAGO, ILLINOIS 


THIS MAGAZINE IS DEVOTED TO 

Design, Construction and Maintenance 

ay of Highways, Streets, Bridges and Grade 
Separations 





H. P. GILLETTE, Editor 


V. J. BROWN, Publishing Director E. S. GILLETTE, Publisher 





C. T. MURRAY 
Managing Editor 
J. C. BLACK 
Field Editor 
D. G. LEDGERWOOD 
Advertising Editor 
E. B. HOWE 
Business Manager 
eee 
REPRESENTATIVES 


Chicago Office 
C. A. BLAUVELT 
E. C. KELLY 


400 W. Madison St., Chicago, Ill. 
Telephone: State 5161 


New York Office 
J. M. ANGELL, JR. 
T. F. KILROE 


155 East 44th St., New York, N. Y. 
Telephone: MUrrayhill 2-6023 


Cleveland Office 
B. C. BRUMM 


160! Lauderdale Ave., Lakewood, Ohio 
Telephone: Lakewood 4466 


San Francisco Office 
DON HARWAY & CO. 

155 Montgomery St., San Francisco, Cal. 
Telephone: Exbrook 6029 


Los Angeles Office 
DON HARWAY & CO. 
318 W. Ninth St., Los Angeles, Cal. 
Telephone: Tucker 9076 


Gillette also publishes 
POWERS’ ROAD & STREET CATALOG 
WATER WORKS & SEWERAGE 
SPORTING GOODS JOURNAL 
MIDA'S CRITERION 
OIL & SOAP 


Copyright 1937, by Gillette Publishing 
Company. Acceptance under the Act 
of June 5, 1934, at Mount Morris, Illinois, 
authorized July 24, 1937. Subscription 
price $3.00 per year in the United States, 
$4.00 per year for foreign mailing. 





Vol. 80 DECEMBER, 1937 No. 12 


CONTENTS 


SPREADING IT THIN 


By JOHN C. BLACK 
Field Editor Roads and Streets 


DEFINITIONS FOR PARTS OF ROADWAY STRUCTURE....... 


By HENRY C. PORTER 
Engineer of Research, State Highway Department, Austin, Tex. 


THE MANAGEMENT OF HIGHWAY GRADING... 


By J. L. HARRISON 
Senior Highway Engineer, U. S. Bureau of Public Roads, 
Washington, D. C. 


THE THEORY OF AIR MOVEMENTS AND “POLAR FRONTS”. 
By HALBERT P. GILLETTE 


HIGHWAY CONSTRUCTION IN CALIFORNIA 
By EARL WITHYCOMBE 


Assistant Construction Engineer, Division of Highways, 
California State Department of Public Works 

ROAD RESISTANCE TO SKIDDING 

OBSERVATIONS BY THE WAY 

ROAD BUILDERS REVIEW. 


VISIBILITY AND NIGHT TRAFFIC ACCIDENTS 
By L. A. S. WOOD 


Chief Lighting Engineer, Westinghouse Electric & Mfg. Co., 
Cleveland, O. 

SLOPE DRAINS AND SUMPS FOR EMBANKMENT DRAINAGE 

ROAD BUILDING RECORD MADE IN 1937 

A 4144 MILE RELOCATION JOB IN MINNESOTA 

SKID TESTS ON BRIDGE FLOORS 

EDITORIAL 

NEW EQUIPMENT AND MATERIALS 


WITH THE MANUFACTURERS... occ evan 
...74 


16, 67, 71 








500 North Twelfth St. 





description of Olsen Special Bench Type Compres- 


W pe for our new circular showing illustration and 
sion Testing Machine. It is designed especially for testing 


2” x 4” cylinders and 2” x 2” cubes. The machine is 
hydraulic, having two gauges, one to half and the other to 


full capacity. Capacity ranges of from 20,000 to 80,000 Ibs. 


TINIUS OLSEN TESTING MACHINE COMPANY 
Philadelphia, Pa. NEW JERSEY CHICAGO 


ROAD CONSTRUCTION EQUIPMENT 
ASPHALT HEATING KETTLES, EMULSION AND 
CUTBACK SPRAYERS © SURFACE HEATERS 
TOOL HEATERS © LEAD MELTING FURNACES 
WEED BURNERS ¢ BURNERS for ROAD OIL TANKS 


AEROIL BURNER COMPANY, INC. 


West New York 2021 S$. Michigan Ave. 469 Bryant St. 3408 Main St. 
SAN FRANCISCO DALLAS 














HEN WARCO Motor Graders were 

first produced, more than fifteen years 
ago, they were noted for their outstanding | 
Stability, Performance and Economy. 
Today WARCO Equipment possesses not | 
only all of these merits, but offers you the | 


latest in Modern Design and Construction 
as well. 


See these Up-to-the-Minute Motor and 
Blade Graders at the Cleveland Road 
Show, January 17 to 21. Space C-34. 


THESE THREE SHOW 
THE WAY TO PROFIT 


@ Model “33” Rear Controlled, Power Con- 
trolled; with Tandem Drive; powered with 
either Gasoline or Diesel. A Modern Machine 
for Modern Highways. 


@ Model “H” Center Controlled; with Octopus 
8-Wheel Drive; also powered with either Gas- 
oline or Diesel Engine. A Mighty Machine for 
Construction Work. 


@ The New WARCO Power Controlled, Tubu- 
lar Frame, High Lift, Leaning Wheel, Heavy 
Duty Blade Grader. 





W. A. RIDDELL CORPORATION sBucyrus 


SUCCESSOR TO W. A. RIDDELL CO.-HADFIELD-PENFIELD STEEL CO. 
AMERICAN CLAY MACHINERY CO. OHIO 
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These ARMCO Improvements 


Assure Longer Lasting Drainage 


“LOOK UNDER YOUR ROADS” 


FROM THESE PICTURES you can readily 
see how Armco engineers have in- 
creased the durability of corrugated 
metal pipe. But the real “proof of 
the pudding” is under your roads. 

That’s why Armco invites you to 
inspect all types of drainage struc- 


xa git » 


ARMCO ING tures in actual service. Check perfor- 
mance for yourself. Then there won't 
be any question in your mind about 
which type of structure, or which 
metal, gives the most service for your 
money. 

Thirty years of experience has con- 
vinced us that “looking under your 
roads” is the strongest advertisement 
in the world for the extra values built 
into corrugated metal pipe by Armco 
engineers. When shall we arrange an 
inspection trip? Armco Culvert Mfrs. 
Association, Middletown, Ohio. 
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These “Caterpillar” Diesel 
tractors employed in strip 
mining are lubricated with 
Sinclair Ten-ol and other 
Sinclair products, 


LEADERSHIP in 


DIESEL LUBRICATION 
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Less than a year ago Sinclair ’ 5 Bene ae 


introduced Ten-ol, a lubricant 

as rugged in service perform- 

ance as the “Caterpillar” Diesel engines 
for which it was developed. 

Wide acceptance put Ten-ol to the 
most convincing of tests—showdown of 
performance under the toughest oper- 
ating conditions. For example, in min- 
ing and quarrying...in road building 
-.-on public projects. 

“Caterpillar” Diesel operators find 
Ten-ol increasing service hours, giving 
sustained top-notch engine perform- 


REG U.S, PAT. OFF 


ance, and providing full lubricating 
protection under emergency over- 
loads. That’s why it is recommended as 
a “new, outstanding Diesel engine 
lubricant” by Caterpillar Tractor Co. 

Try Sinclair Ten-ol and Sinclair 
Diesel fuel. Order them and other Sin- 
clair products from your local Sinclair 
office, or write Sinclair Refining Com- 
pany (Ine.), 630 Fifth Avenue, New 
York, N. Y. 


Copyrighted 1937 by Sinclair Refining Company (Inc) 


SINCLAIR TENS! 


is recommended as a “new outstanding Diesel engine lubricant” by Caterpillar Tractor Co. 
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that you can get better perform- 
ance and cut costs with “RPM” 
DIESEL ENGINE LUBRICATING OIL 


D AY after day come letters 

from everywhere — acclaiming ‘‘RPM” 

Diesel Engine Lubricating Oil! It’s proof 

that patented super-active ““RPM”’ Die- 

“The finest oil sel Engine Lubricating Oil will keep your 


chat 1 have ever : : . , 
ysed in a “Cater ‘*Caterpillar” Diesel Engine at its peak 


pillar’ Engine." efficiency throughout a heavy, strenuous 
season. 

It’s proof that the bugbears of carbon- 
ization, sludge and excessive overhauls 
for carbon removal have been licked. 

Test it for yourself. Insist on the pat- 
ented lubricant identified by the “RPM” 
trade-mark. Recommended by Caterpil- 
lar Tractor Co.—and by Diesel engine 
operators in all corners of the globe. 


DISTRIBUTED IN THE UNITED STATES BY: 


THE CALIFORNIA COMPANY (Montana only) 
THE CARTER OIL COMPANY, Tulsa, Oklahoma 
COLONIAL BEACON OIL COMPANY, INC. 
HUMBLE OIL & REFINING COMPANY 
STANDARD OIL COMPANY (Indiana) 
STANDARD OIL COMPANY (Incorporated in Kentucky ) 
STANDARD OIL COMPANY (Nebraska) 

THE STANDARD OIL COMPANY (Ohio) 
STANDARD OIL COMPANY OF CALIFORNIA 
STANDARD OIL COMPANY OF LOUISIANA 
STANDARD OIL COMPANY OF NEW JERSEY 
STANDARD OIL COMPANY OF PENNSYLVANIA 
STANDARD OIL COMPANY OF TEXAS 
UTAH OIL REFINING COMPANY 


—IN CANADA BY: 


IMPERIAL OIL LIMITED 
STANDARD OIL COMPANY OF BRITISH COLUMBIA LIMITED 
—and by distributors in more than 100 other countries 


: STANDARD OIL COMPANY OF CALIFORNIA 
Caution: There is only one 
Diesel engine lubricating oil iden- & 
tified by the “RPM” trade-mark. 
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“Pittsburgh’’ Safety Highway Guard does more than just stop vehicles 
from crashing through. It provides a ‘‘cushioning”’ action that absorbs the 
impact and tends to divert the vehicle along the guard. This reduces 
danger of serious damage to the vehicle and results in little or no damage 
to the guard. ‘“Pittsburgh’’ Guard is a 14-inch wide woven fabric con- 
taining 24 longitudinal wires of high tensile strength steel, capable of 
withstanding a total load of 45 tons. Supplied in rolls of 500 feet and 
enameled white for highest visibility, ‘‘Pittsburgh’’ Guard is easily and 
economically installed. It is readily adaptable to any grade, curve, dip 
or other road condition, and it does not require exact post spacing. For 


complete data write Pittsburgh Steel Co., 1642 Grant Bldg., Pittsburgh, Pa. 














HIGHWAY GUARD 
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worth any two 
similar ma- 
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job.’’ABureau _ 
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Engineer. 
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“‘does a better job 
two or three times 
quicker,’’ says an 
operator. 


A State Highway 
e| Dept. Engineer 
2 | says “we should 
C= put a machine 


a4 = like this i in every 
j district.’ 








i aA S ; 3 * ; 
; _ r a < Gas: &. , oe 
wew M - es 


in January a Ne Ausii 
“11 Be offere 
, On display at the Cleveland 
* Road Show, January 17th-21st 


THE AUSTIN-WESTERN ROAD MACHINERY CO. 
Aurora, Illinois 99MG797 


Austin-Western 
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Good Engineering and Good Products Make Good Roads 


Socony Binder C, Bituminous Macadam, Standard Brand, 
on Route 202, Massachusetts. 
Socony Asphalt Road Oils - Socony Asphalt Joint Fillers - 
Socony Waterproofing Asphalt - Socony Cut-Back Surfac- 
ing Asphalt - Socony Asphalt Binder A for surface treatment 
* Socony Refined Asphalt for sheet asphalt paving - Socony 
Cold Patch Asphalt for all types of patching - Socony Asphalt 
Binders B & C for penetration work (Asphalt Macadam) - 
Socony Paving Asphalt 51-60 and 61-70 Penetration for the ASPHALTS 
mixing method (Asphaltic Concrete) ¢ Specifications and all 
other particulars furnished on request. ROAD OILS 


SOCONY- VACUUM 


INCORPORATED 
STANDARD OIL OF NEW YORK DIVISION 
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The Galion “Junior Patrol” motor grader equipped with snow-plow attachment is 
shown at the top. Next above is illustrated the same unit without the plow, while 
below is shown the Galion highway sander spreading sand on an icy highway. 








ROAD 


MACHINERY HEAD OFFICE AND WORKS 
Galion Ohio 
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SNOW PLOWS AND SANDERS 





PPE san li Ph 


SNOW REMOVAL 


for Safer Streets and Highways 








INTERNATIONAL DISTRIBUTION 
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To give the “ALL’S CLEAR” sign so 
that traffic can go on this winter, you 
must first remove that accumulation of 
snow. One of the most efficient and 
economical means of doing this is made 
available by the Galion combination 

. the Junior Patrol motor grader and 
the sturdy snow-plow attachment 
(shown above). 


The snow-plow attachment is available 
for all makes of Galion graders. When 
not in use for snow-plowing or ice- 
removal, the Galion Junior Patrol is an 
ideal unit for general road building and 
maintenance work. 
ad 
After the snow has been removed, you 
can make those icy roads and streets 
safe for traffic by spreading sand, cin- 
ders, stone dust, chips or Calcium 
Chloride on them. The Galion highway 
sander (left-below) is an inexpensive 
tool that will do the job quickly and at 
low cost. You can reduce the growing 
number of highway fatalities with the 
Galion sander. Send for more details. 
6 

Take advantage of Galion’s experience 
in building road machinery of all kinds. 
You will find that we know how to 
provide for reliability under tough 
conditions, for the most in service and 
economy, and low investment. Write 


today. 


——_— The Galion Iron Works & Mfg. Co. 


EXPORT DIVISION 
Columbus Ohio 













FOUR SIMPLE STEPS 


THIS METHOD OF 
ROAD IMPROVEMENT 
with 
STANDARD 
ROAD OIL 





Il The road is scarified for the width of the 


surface desired. 








1e surface is immediately bladed and rolled to break 
up the lumps and compact the surface. 





) 
@ The problem of providing adequate farm-to-market ih 
ways on a limited road fund has been solved in many coun-| 
ties by the simple method of road treatment described here.| 


Like many others, Scott County, Iowa, utilizes the pres+ 

ent road material without any additional aggregate. This) 
S Scendard Asphaltic nea Oil oaitdaas otth agen can be mixed with Standard Asphalt Road Oil on the road 
sure distributor. ; By providing a method of yearly development this pla 

eliminates high initial investments and interest payments/ 

Within a few short years, roads so treated develop a heavy, 

bituminous mat that can be maintained with the mini‘ 

mum of expense and all at a yearly cost that any county 


can afford. 


A Standard Asphalt representative can give you com” 
plete specifications and costs on Standard Road Oil con?) 
struction. Communicate with the local Standard Oil office 
or write Standard Oil Company (Indiana), 910 Sent 


4 In some cases the road is barricaded for a short time to 
allow the oil to penetrate. Above is a typical Scott County, Michigan Avenue, Chicago, Illinois. 


Iowa, road built up to a fine bituminous mat that may be 
traveled safely in all weather, the year around. 


ee itece JLANDARD OIL COMPANY 
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ANNOUNCING THE 1938 LINE OF 


FORD V8 TRUCKS 


incluoine A NEW O)eeSonnes, 


<r 


FORD OFFERS WIDE RANGE. FAMOUS V-8 ENGINE 
BRINGS NEW ECONOMY TO LOADS IN ONE-TON RANGE 


THE Ford Motor Company has built 
more than four million trucks. With 
this great background of experience, 
it means something to say that the 
1938 Ford V-8 Trucks are the finest 
Ford has ever built. 

Here is the widest range of types 
and sizes in all Ford history. The 
big 134-inch and 157-inch wheelbase 
Ford V-8 Trucks are designed to do 
the work of heavier, more expensive 
units—and do it faster, at lower cost. 
An entirely new line of 122-inch 
wheelbase one-ton trucks has been 
added to bridge the gap between the 
larger trucks and the new 112-inch 





wheelbase commercial cars. For 
practically every hauling and deliv- 
ery requirement there is now a unit 
that gives the high Ford standard 
of dependability and economy! 

The 1938 line of trucks and com- 
mercial cars are all newly styled. 
They have an impressive new front 
end, a sturdy new grille, new head- 
lamps, massive full-skirted fenders. 
Their smart, modern appearance is a 
definite asset to any business. 

Other important advances for 1938 
are a new 134-inch wheelbase in the 
big truck line . . . a new frame width 


for both the 134-inch and 157-inch 


wheelbase units . . . 7.50—20 dual 
tire and wheel equipment available 
at extra cost . . . improved brakes 
and easier steering .. . stronger con- 
struction in vital parts. 

The new one-tonners and the 
commercial cars offer a choice of 
the 85 or 60 horsepower V-8 engine. 

Your Ford dealer invites you to 
see the new line—and to make an 


“on-the-job” test with Pp 
your loads and your driver. 

LOW FIRST COST IS ONLY THE 
START OF FORD ECONOMY 


FORD'S SEVENTH YEAR 
OF V-8 SUCCESS 








Roads and _ Streets 


Dredging 
Operations 


THE OWEN BUCKET COMPANY 
6070 Breakwater Avenue « Cleveland, Ohio 
Branches: NEW YORK ¢ PHILADELPHIA ¢ CHICAGO e BERKELEY, CAL. 
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“ADDITION TO ITS CLAIMOF HAVING FRAMED A DEG@AR-— 

TION OF INDEPENDENCE” ANTEDATING BY MORE “THAN A YEAR 
THE ONE DRAWN UP JULY 4, 1'776, MECKLEN BERG COUNTY, 
NORTH CAROLINA, APPEARS TO HAVE BEEN FIRST To SUCCESS 
FULLY ORGANIZE EFFORTS AIMED AT GETTING AWAY FROM THE 
PRACTICE OF RESTING SOLE RESPONSIBILITY FOR THE CONDITION 
OF PUBLIC RIGHTS-OF-WAY ON THE OWNER OF PROPERTY ABUTTING 
ONTHE ROAD, A MECKLENBERG LAW OF 1879 MAKING POSSIBLE 
BROADER COOPERATION, THE USE OF CONVICT LABOR, ETC. EARNED FOR 
THAT QOUNTY THE TITLE, CRADLE OF HIGH WAY WORK IN) AMERICA’ 
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WELVE different types . . . Five Tons to Two Hundred 
Tons capacity ... Four to Sixteen Wheels... Two to 
Eight Axles ... Designed to Avoid Highway Damage... 
Simplify your Heavy Hauling Problems... Write... 
LA CROSSE TRAILER & EQUIPMENT CO., Funk Bidg., La Crosse, Wis., U. S. A. 


SUBSIDIARY OF LA CROSSE BOILER COMPANY 
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ONE OF THE 


WORLD’S TOUGHEST JOBS 






WHERE THE 





Gill lUheel-Duve 


HAS ITS GREATEST VALUE 


NOW, snow, and more snow! As sure as death and 
taxes, it comes year after year, and highway 
crews must fight relentlessly to keep the roads open. 
The situation is here, Now. If your snow-removal 
equipment is not adequate, MARMON-HERRINGTON 
will exert every effort to help you meet the emergency 
with prompt delivery. Give your crews the equipment 
they need. Big, powerful MARMON-HERRINGTON 
all-wheel-drive trucks that have “pull as well as 
push,” and tractive ability to keep going over packed 
snow, ice and sleet. 

This year more generally than ever before, 
MARMON-HERRINGTON all-wheel-drive trucks are 
making the snow fly on countless highways through- 
out the world. Equipped with most modern snow- 
removal plows, their superior traction is knocking 
hours off snow clearing schedules. Their extraordi- 
nary power to “hit the drifts”? on clogged mountain 





passes is cutting highway maintenance costs to the 
minimum. 

MARMON-HERRINGTON builds all-wheel-drive 
trucks in all sizes and capacities, from con- 
verted Ford V-8’s with permissible loads of 8,400 
to 22,000 lbs., to mammoth units in the regular 
MARMON-HERRINGTON line up to 50,000 Ibs. ca- 
pacity, and ability to operate the biggest motor-driven 
rotary plows. All over the world these great all-wheel- 
drive trucks are tackling, and licking the jobs that 
“couldn’t be done.” 

Get the facts about MARMON-HERRINGTON all- 
wheel-drive trucks for snow-removal and general 
highway maintenance. They are safe, dependable, 
and will save money in first cost, as well as in opera- 
tion, See your nearest Marmon-Herrington dealer— 
or write or wire MARMON-HERRINGTON at 
Indianapolis for full particulars. 


MARMON-HERRINGTON CO., INC., Factory and General Offices: INDIANAPOLIS, IND. 


* World's Leading All-Wheel-Drive Engineers and Manufacturers * 














90% OF YOUR TRACTOR WORK IS DONE AT THE HIGHER 
SPEEDS ... BUY TRACTORS THAT ExceZ ON THIS 90% 


ABOVE —Building spur line for railroad near 
Canton, Ill. In the foreground are two Model 
“S-O” Oil Tractors pulling Continental Scrapers 


Allis-Chalmers tractors are designed to deliver 
maximum performance at the higher working 
speeds. These are the speeds at which you 
do 90% of your tractor work on the average 
construction job. Buy tractors for this 
90% of your work ... not for the other 10%. 


on tracks. BELOW— Model “S-O” Tractors 
and 7-yard Continental Scrapers on road 
building jobs in Illinois and Wisconsin. 





9! Road Show, Jan. 17-21, Cleveland, Ohio. 
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The seconds you save shifting gears with an 
Allis‘Chalmers Model “S-O” ... count up into 
minutes in the course of a day. These minutes 
mean more trips, more yardage, more profit for 
the Allis‘Chalmers owner. With the “S-O”, 
it is not necessary to come to a complete stop to 
shift gears. You shift “on the go”—like a motor 
truck. Only the Allis‘Chalmers Model “S-O” 
has this time-saving feature ... a Constant Mesh 
Transmission with gears always in mesh. Only 
the Model “S-O” in its power class (64 drawbar 
H.P.) has 5 speeds forward—up to 6.37 miles per 
hour. In its size and price class, only the “S-O” 
has that famous Allis‘Chalmers BALANCE ... 
which means quicker pick-up, higher working 
speeds, better hill-climbing, greater economy, 
less maintenance and superior all-’round perfor- 
mance. Only the “S-O” is built to BEAT the 
job—not stretched to meet it. Put the “S-O” 
to work on your job! It’s the MODERN tractor 
for modern requirements. Ask the A-C Dealer! 
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TRACTOR DIVISION—MILWAUKEE, U.S.A. 
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GREATEST SHOW ON EARTH/ 


Get in on the ground floor in 1938 by 
being among those present when the 
nation’s leading road-building and 
contracting authorities gather to dis- 
cuss what’s new in construction meth- 
ods, materials and equipment. 

See in advance the new 1938 pavers, 
tractors, pumps, mixers, excavators, 


compressors and all other machines 


that will be shown to the road-building 
world for the first time. 

Yes, sir, he’s right—this will be the 
greatest show on earth—where every 
minute spent will pay dividends in 
new ideas for new ways to make 1938 
the road-building and construction 


year of the decade—so remember the 


date and... DON’T MISS IT! 


AMERICAN ROAD BUILDERS ASSOCIATION 


NATIONAL PRESS BUILDING WASHINGTON, D. C. 
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MODEL TD-35 DIESEL 
TRACTRACTOR 


The popular features of International Diesel de- 
sign are now available in the new International 
TD-35—a smaller Diesel TracTracTor at a lower 
price. Complete information supplied on request. 
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Work, at LOW COST 
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Above: Powerful 
International TD-40 
Diesel TracTracTor 
operating a 4-wheel 
scraper. A popular 
combination on dirt 


moving jobs every- 
where. 


. 


Pa ; 
The International T-20 TracTracTor equipped with bullgrader. Shown 


on excavation work, a job for which this compact outfit is ideally suited. 





INTERNATIONAL TracTracTor design, quality, 
performance, and economy offer the answer to your 
power problem. Make a thorough study of the Trac- 
TracTors—there are five models, to fit your needs 
exactly. Ask for a demonstration. The International 
line also includes a wide variety of wheel-type indus- 
trial tractors, and power units in sizes up to 110 max. 
h. p. The nearest International Industrial Power dealer 
or Company-owned branch will give you complete 
information on any tractor or power unit in the line. 


INTERNATIONAL HARVESTER COMPANY 


Harvester Building CENES Chicago, Illinois 


INTERNATIONAL HARVESTER Quality Propucts 


INTERNATIONAL Industrial Power 




















